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Preface

The Military Health System (MHS) has more than nine million eligi-
ble beneficiaries, including active duty service members and their fami-
lies, retirees and their families, and Guard and Reserve members serv-
ing on active duty and their families. The MHS provides health care 
through its own facilities and personnel (direct care); it also purchases 
care from civilian providers (purchased care). In January 2004, the 
MHS’s Clinical Information Technology Program Office (CITPO) 
began implementation of the Armed Forces Health Longitudinal Tech-
nology Application (AHLTA), DoD’s global electronic health record. 
AHLTA will ultimately be used by all providers in the military’s direct 
care system at the point of care. It will also promote population health, 
conduct medical surveillance, support clinical decisionmaking, and 
support force health protection for deployed service members. As of 
December 2006, AHLTA was being used to document virtually all 
outpatient care delivered at fixed MHS facilities.

We undertook this project between June 2006 and October 2007 
at the request of the Assistant Secretary of Defense for Health Affairs 
(OASD/HA). Our objective was to help MHS develop an analytic 
framework and define specific outcome measures for assessing and 
reporting the efficiency, safety, and health benefits of AHLTA as it 
becomes fully deployed. 

This monograph describes the framework we recommend that 
DoD adopt in measuring AHLTA’s contribution to MHS perfor-
mance. To develop the framework, we (1) reviewed AHLTA’s current 
and planned capabilities, (2) reviewed the literature on the measured 
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benefits of health information technology, (3) consulted with senior 
MHS leaders to understand the dimensions of performance that the 
leadership deemed important and how the leadership anticipated that 
AHLTA would affect those dimensions, (4) identified and assessed 
performance measures in current use by civilian health system for 
their applicability to MHS strategic objectives, and (5) suggested new 
approaches for measuring MHS strategic objectives where civilian 
measures are lacking.

This study was conducted jointly by RAND Health’s Center for 
Military Health Policy Research and the Forces and Resources Policy 
Center of the National Defense Research Institute (NDRI). NDRI is 
a federally funded research and development center sponsored by the 
Office of the Secretary of Defense, the Joint Staff, the Unified Combat-
ant Commands, the Department of the Navy, the Marine Corps, the 
defense agencies, and the defense Intelligence Community.

For more information on RAND’s Forces and Resources Policy 
Center, contact the director, James Hosek. He can be reached by email 
at james_hosek@rand.org; by phone at 310-393-0411, extension 7183; 
or by mail at the RAND Corporation, 1776 Main Street, Santa Monica, 
California 90407-2138. Susan Hosek and Terri Tanielian are co-direc-
tors of the RAND Center for Military Health Policy Research. Susan 
Hosek may be reached by email at sue@rand.org; by phone at 310-
393-0411, extension 7255; or by mail at RAND Corporation, 1700 
Main Street, Santa Monica, California 90407. Terri Tanielian may 
be reached by email at territ@rand.org; by phone at 703-413-1100, 
extension 5265; or by mail at RAND Corporation, 1200 South Hayes 
Street, Arlington, Virginia 22202. More information about RAND is 
available at www.rand.org.

mailto:james_hosek@rand.org
mailto:sue@rand.org
mailto:territ@rand.org
http://www.rand.org
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Summary

Background

The purpose of this project, which was undertaken between June 2006 
and October 2007, was to help the Military Health System develop an 
analytic framework and define specific outcome measures for assess-
ing and reporting the efficiency, safety, and health benefits of AHLTA, 
DoD’s electronic medical record system, as it becomes fully deployed. 

Deployment of AHLTA is occurring in several planned phases or 
“blocks.” Block 1 deployment to military treatment facilities (MTFs) 
throughout the world began in January 2004. The timing of Block 
4 deployment (the last planned block) has yet to be determined.  As 
of the end of 2006, AHLTA Block 1 had been installed at 138 fixed 
military installations worldwide, and virtually all outpatient care they 
delivered was being documented in AHLTA’s clinical data repository 
(CDR). The CDR can be accessed (with appropriate permissions) from 
any installation, so if a beneficiary is treated at one installation and 
later seeks care at another installation, his record is available. 

The CDR cannot now be accessed electronically from a theater 
of operations, such as Iraq or Afghanistan.1 The MHS is addressing 
this problem through the Theater Medical Information Program-Joint 
(TMIP-J).

AHLTA will gain functionality as blocks 2–4 are rolled out. By 
the end of 2007, Block 2 will add ordering and management of eye-

1 AHLTA has been deployed at a number of permanent overseas installations in Germany, 

South Korea, and Japan. The CDR can also be accessed from these locations.
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glasses and dental charting and documentation. By the end of 2011, 
Block 3 is scheduled to replace legacy pharmacy, laboratory, anatomi-
cal pathology, radiology, occupational health, and surveillance capabil-
ities. Also by the end of 2011, Block 4 will extend AHLTA to inpatient 
encounters. By this time, essentially all aspects of health care provided 
by the MHS (but not care purchased from civilian providers) will be 
documented in AHLTA.

The MHS is simultaneously deploying a clinical data mart (CDM),  
which imports data from AHLTA’s CDR and facilitates enterprise-level 
analysis and decision support. The CDM was in operation as of the end 
of 2006, but its analysis capability was immature. There are also plans 
to implement a clinical data warehouse (CDW). This capability would 
access and link data from sources beyond the CDR—such as eligibility 
and enrollment data, accounting data, and surveys—and would have 
the potential to support more complex analyses than does the CDM.

Views of Senior MHS Leadership

Senior leaders of the MHS will be the primary customers for measures 
of the performance of the MHS and of the strategic value of AHLTA. 
Therefore, we conducted a series of 14 interviews with senior MHS 
leaders. Through these interviews we discovered the dimensions of per-
formance that the leadership deemed important, and how the lead-
ership anticipated that AHLTA would affect those dimensions. They 
were unanimous that the correct dimensions of performance to use 
were the strategic objectives contained in their strategic plan (OASD, 
2007a). The strategic objectives go beyond efficiency, safety, and health 
to include the medical readiness of service members to deploy and the 
ability of the military medical system to provide outstanding health 
care in support of military operations.2 

The leadership anticipated that AHLTA will have effects on per-
formance similar to those reflected in the published literature on elec-
tronic medical records (EMRs). These effects include improved qual-

2 Specific strategic objectives are depicted in Figure 2.1.
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ity and safety of care through point-of-care alerts and reminders and 
reduced cost through avoidance of duplicate tests. AHLTA-generated 
reminders, they expected, will improve individual medical readiness. 
Improved continuity of care will benefit service members evacuated 
from theater with wounds, injuries, or disease. A few participants men-
tioned AHLTA’s potential as a tool to support process improvement 
efforts through measurement and feedback.

The Framework

To assess the strategic value of AHLTA, we recommend the standard 
treatment-outcomes3 methodology described in textbooks on program 
evaluation (Mohr, 1988; Rossi, Freeman, and Lipsey, 1999). The meth-
odology has four elements:

Outcome measures 1. capturing valued domains of system perfor-
mance plausibly influenced by the presence of AHLTA
A2.  treatment describing a way of using AHLTA that is expected 
to influence one or more outcome measures
A 3. logic model describing the mechanisms or processes by which 
uses of AHLTA (i.e., treatments) influence outcome measures
An4.  evaluation design for estimating AHLTA’s effect on outcome 
measures in quantitative terms. 

Given AHLTA’s complexity and evolving nature, we do not con-
sider AHLTA, as a whole, to be a “treatment.” Instead, we consider a 
treatment to be a specific use of AHLTA under defined circumstances. 
An example of a treatment is the following: “When an active duty ser-
vice member arrives for an appointment, determine whether the patient 
meets all the criteria to be medically ready to deploy; if not, remind the 
physician to inform the patient of his readiness status.”

3 Throughout this monograph we use the word treatment as it is used in the program evalu-

ation literature: the action or intervention whose effects on outcomes is to be estimated. This 

is more general than the use made of the word in healthcare, where a treatment is something 

done to a patient to affect his health status.
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Logic models trace the cause-and-effect chains through which 
treatments influence outcome measures. Each treatment requires its 
own logic model, although many treatments should have very similar 
models. A logic model describes cause-and-effect relationships quali-
tatively, and data are needed to turn the qualitative arguments into 
quantitative estimates.

An evaluation design is the strategy for separating a treatment’s 
quantitative effect on outcome measures from the confounding effects 
of other factors. The evaluation design will determine what data 
are needed and how those data could be used to generate the esti-
mates. It is standard practice to measure this effect by comparing out- 
comes observed in the presence of the treatment to estimates of the 
outcomes that would have occurred in the absence of the treatment. 

If the data are insufficient to estimate AHLTA’s effects quanti-
tatively, it is possible to use methods that combine logic models and a 
mixture of qualitative and quantitative evidence to support the exis-
tence of a cause-and-effect relationship between AHLTA and relevant 
outcomes. However, such methods rely heavily on quantitative mea-
sures of AHLTA-relevant outcome measures. 

Specific Measures

The MHS strategic objectives are too abstract to serve as outcome mea-
sures. We have suggested detailed measures (i.e., measures specific to 
care setting, condition, procedure, and patient characteristics) for a 
wide range of strategic objectives that AHLTA could plausibly influ-
ence. Where possible, we suggest using detailed measures of healthcare 
quality that are in the public domain, which can be obtained from 
the National Quality Measures Clearinghouse (NQMC). While the 
NQMC measures represent the practical universe of existing qual-
ity measures, they cover only a minority of MHS strategic objectives. 
Measures for other strategic objectives must be developed from scratch.
Where possible, we have suggested what those measures might be.  



Summary    xv

Before they are used, however, measures should be assessed for reli-
ability (the degree to which the measure is free from random variation) 
and validity (the degree to which the measure is associated with what 
it purports to measure).

In order for high level managers to avoid information overload, we 
discuss methods for creating higher-level measures by selecting, aggre-
gating, and summarizing the detailed measures. With this approach, it 
remains possible to drill back down to more-detailed levels to pinpoint 
a problem when a high-level measure reveals a problem.

Implementation Issues

Calculating a detailed outcome measure requires specific data elements 
and a precisely defined algorithm for combining them. To implement 
a given measure, therefore, one must identify sources for each data ele-
ment, and those sources must reliably contain correct values for the 
data elements. Moreover, the data should not be buried in free text. For 
the measure to be practical, it must be possible to retrieve the needed 
data automatically.

 Many measures of potential interest cannot be implemented 
because the necessary data are not collected. If the MHS deems a mea-
sure sufficiently important, MHS leadership may choose to change 
their information systems and policies to collect the necessary data. 
AHLTA enhancements are fielded regularly, and the need to collect 
additional data may be the purpose of future enhancements. Changes 
for this purpose could be made to other information systems; they 
need not be confined to AHLTA alone.

Finally, to implement our proposed framework, there must be 
an organizational home for a measurement system. The organization 
chosen will need ready access to data from many other systems as well. 
In addition, it will need considerable analytic capability. We anticipate 
that many of the treatments to be analyzed will originate as process 
improvement exercises at individual installations. That organization 



xvi   Measuring the Strategic Value of AHLTA

will need to provide analytic support for these efforts, and it should act 
as a clearinghouse for information on all installations’ improvement 
efforts.
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CHAPTER ONE 

Introduction

Objective and Rationale

The purpose of this project, which was undertaken between June 2006 
and October 2007, was to assist the Military Health System (MHS) 
in developing an analytic framework and in defining specific outcome 
measures for assessing and reporting the efficiency, safety, and health 
benefits of the Armed Forces Health Longitudinal Technology Applica-
tion (AHLTA), DoD’s electronic medical record system, as it becomes 
fully deployed.

Federal law dictates how federal investments in information tech-
nology will be assessed. The Information Technology Management 
Reform (“Clinger-Cohen”) Act of 1996 (P.L. 104-106) orders the 
Director of the White House Office of Management and Budget to 

Periodically review information technology investments to deter-
mine its “efficiency and effectiveness […] in improving the per-
formance of the executive agency and the accomplishment of the 
missions of the executive agency.” 
Ensure “that the performance measurements measure how well 
the information technology supports programs of the executive 
agency;” and 
Use “comparable processes and organizations in the public or pri-
vate sectors exist, quantitatively benchmark agency process per-
formance against such processes in terms of cost, speed, produc-
tivity, and quality of outputs and outcomes.”
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The Clinger-Cohen Act and guidance1 issued by the Office of 
Management and Budget (OMB) to assist agencies in implementing 
the Act are clear that return on federal investments in information 
technology, such as AHLTA, are to be assessed in terms of their effect 
on high-level measures of agency performance. To meet these require-
ments, the MHS must develop a system for measuring AHLTA’s con-
tribution to the strategic performance of the MHS in terms of its effect 
on efficiency, safety, readiness, and health outcomes. 

Background of the Military Health System

Roughly nine million active duty service members, active duty family 
members, and retirees are eligible to receive medical care through the 
MHS. Eligible beneficiaries receive MHS-sponsored care through 
three health plans offered by TRICARE:  a plan similar to a health 
maintenance organization called “TRICARE Prime” that delivers care 
primarily through MTFs, a preferred provider network called “TRI-
CARE Extra,” and a fee-for-service plan called “TRICARE Standard” 
(TRICARE 2007, p. 6).2 Active duty service members are automati-
cally enrolled in TRICARE Prime. Other eligible beneficiaries may 
choose among the three options. 

The MHS provides two types of care to its beneficiaries. It pro-
vides direct care through military hospitals and clinics, commonly 
called military treatment facilities (MTFs) and purchased care provided 
by civilian providers financed through managed care contracts and fee-
for-service reimbursements. Within the direct care system, each mili-
tary service, under its surgeon general, is responsible for managing its 
MTFs. In 2006, the direct care system provided less than 40 percent of 
all inpatient, outpatient, and pharmacy services used by MHS benefi-

1 For example, OMB, Capital Programming Guide, Supplement to Part 7 of Circular No. 

A-11. 

2 Additional health plan options are available to certain National Guard and Reserve mem-

bers and their families and to Medicare-eligible MHS beneficiaries living in regions where 

TRICARE Prime is not available (TRICARE, 2007, pp. 16, 32).
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ciaries and accounted for roughly half of all MHS medical care expen-
ditures (Tables 1.1 and 1.2).

Under current plans, AHLTA will be implemented only in the 
direct care system. The direct care system provides care to three dis-
tinct groups of MHS beneficiaries: (1) 1.70 million active duty service 
members who are automatically enrolled in TRICARE Prime, (2) 5.15 
million eligible beneficiaries who live in defined catchment areas sur-
rounding MTFs and have elected to enroll in TRICARE Prime, and 
(3) the remaining 2.6 million eligible beneficiaries permitted to use 
MTF care on a space-available basis (TRICARE 2007, pp. 15, 16).

The two groups of TRICARE Prime enrollees use MTFs as their 
primary source of care and can be referred to purchased care providers 
in situations where it is clinically appropriate or access to MTF care 
is constrained. Together, active duty service members and TRICARE 

Table 1.1
Number of Events in Direct and Purchased Care Systems,  
FY 2006

Venue Direct Purchased Total

Inpatient stays  
(thousands)

263.2 805.8 1,069.0

Outpatient encounters 
(millions)

31.2 53.3 84.5

Outpatient drugs  
(millions of scripts)

49.1 66.6 115.7

SOURCE: TRICARE, 2007, pp. 20, 21.

Table 1.2
Expenditures on Direct and Purchased Care, FY 2006 ($ millions)

Venue Direct Purchased Total

Inpatient stays $2,587 $3,317 $5,904

Outpatient encounters 6,365 5,770 12,135

Outpatient drugs 2,645 4,940 7,585

Total 11,597 14,027 25,624

SOURCE: TRICARE, 2007, pp. 22, 23.
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Prime members constitute roughly the 75 percent of MHS beneficia-
ries whose care use of direct care is documented in AHLTA. 

AHLTA Background

AHLTA will provide real-time longitudinal health records that are 
accessible 24 hours a day, seven days a week at military health instal-
lations around the world. The $5 billion system3 began phase-in across 
the force in January 2004, and deployment is expected to be complete 
by the end of 2011. As of the end of 2006, virtually all outpatient 
care delivered at fixed facilities worldwide was being documented in 
AHLTA.

Deployment of AHLTA is occurring in several planned phases 
or “blocks.” Block 1 deployment was completed in December 2006 
(MHS Conference, 2007a), though enhancements will continue to be 
rolled out as the system is used. Block 1 functions include

encounter documentation
order entry and results retrieval
encounter coding support
consultation tracking
alerts and reminders, including some automated clinical practice 
guidelines
role-based security—i.e., the data and functions that users can 
access depend on their roles in the system
health data security
master patient index.

The encounter coding support function is based on a feature of 
AHLTA that is rare among electronic medical records (EMRs)—the 
requirement to use structured terms to document each patient encoun-
ter. In the vast majority of EMRs (e.g., the Veterans Administration’s 

3 This is the life cycle cost as reported by the DoD Office of the Inspector General (OIG, 

2006), which includes 17 years of operating costs.
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VISTA and Kaiser Permanente’s EMR from Epic Systems), the physi-
cian chooses the terms used to document a patient encounter, and two 
physicians may use different terms to document similar observations. 
AHLTA, by contrast, requires physicians to use a standardized termi-
nology to document their observations, although they retain the option 
to enter explanatory free text.4 The advantage of using structured terms 
is that they can be processed by computer programs much more exten-
sively than free text can. One use of this processing is encounter coding 
support. Another use is public health surveillance.

Block 1 documents only outpatient encounters (not inpatient 
stays), and only if they occur at one of the 138 permanent installations 
where AHLTA has been installed.5 Medical record entries generated at 
any installation are stored in a clinical data repository (CDR) that can 
be accessed (with appropriate permissions) from any other installation. 
Thus, if a beneficiary is treated at one installation and later seeks care 
at another installation, his record is available.

The CDR receives medical information from a theater of opera-
tions through the Theater Medical Information Program-Joint (TMIP-
J).6 The first responder captures clinical data on AHLTA Mobile, a 
handheld device that stores medical data until there is an opportu-
nity to download it to AHLTA Theater. AHLTA Theater operates on 
a laptop, and in turn stores medical data until communications are 
available to send the data to the CDR. Previous AHLTA encounters 
can be viewed from the theater shortly after they are signed through a 
Web-based application called the Theater Medical Data Server, which 
is accessed through the Medical Communications for Combat Casu-
alty Care system.

4 In principle, a physician can use the free-text option exclusively, thus undermining the 

ability for structured and quick analyses. In practice, a considerable amount of structured 

documentation is done.

5 Since the 1980s, the MHS has documented inpatient stays at its direct care hospitals in 

an electronic record called the Composite Health Care System (CHCS I). (AHLTA used to 

be called CHCS II.) CHCS I records are kept locally and cannot be shared electronically 

between MTFs. However, AHLTA can access the local inpatient record. As mentioned later, 

documentation of inpatient stays will migrate to AHLTA with the deployment of Block 4.

6 See the TMIP-J Web site for a description of the program.
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AHLTA will gain functionality as blocks 2–4 are rolled out. By 
the end of 2007, Block 2 will add ordering and management of eye-
glasses and dental charting and documentation.

By the end of 2011, Block 3 will have replaced legacy systems that 
perform the following ancillary functions:

pharmacy
laboratory
anatomical pathology
radiology
occupational health and surveillance.

Eventually, Block 4 will extend AHLTA to inpatient encounters. 
By this time, AHLTA will document all aspects of direct care delivered 
by the MHS. Purchased care will only be documented in AHLTA to 
the extent that MHS health care providers scan records of purchased 
care into AHLTA. Information from scanned records will be in text or 
image form and thus not computable or analyzable. Likewise, provid-
ers of purchased care will not have access to patient records through 
AHLTA. 

The documentation of all encounters at facilities using AHLTA 
flows into the CDR. Data in the CDR are organized in such a way as 
to make it easy to access the complete record of any individual patient. 
The data in the CDR are copied into a clinical data mart (CDM) where 
multiple patient records can be more easily manipulated and organized 
to support enterprise-level analysis and decision support. The CDM 
was in operation as of the end of 2006, but its capabilities to support 
data analysis were immature. There are also plans to implement a clini-
cal data warehouse (CDW). This capability would support analysis of 
data sources beyond the CDR (e.g., eligibility and enrollment data, 
accounting data, and surveys) and would have the potential to support 
more complex analyses than the CDM.

Implementing AHLTA will create the potential for benefits of the 
kinds documented in a two-year RAND research project of EMR sys-
tems (Hillestad et al., 2005). In this study, the EMR system was shown 
to have the potential to reduce duplicative testing, reduce adverse drug 
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events, increase preventive care, increase adherence to evidence-based 
practice, and improve the care of chronic diseases. These benefits stem 
from the fact that the EMR gives clinicians access to more informa-
tion more quickly. But implementing an EMR system does not assure 
these benefits. Clinicians must make good use of the extra information 
to realize the benefits, and that means they must change the way they 
do their work. So it is essential to measure and monitor the healthcare 
processes enabled by the EMR system and provide feedback on the 
need to reengineer the healthcare system.   

Organization of Monograph

In Chapter Two, we discuss our findings from a series of interviews 
with MHS senior leadership regarding their perceptions of the stra-
tegic value of AHLTA. The interviews covered both the appropriate 
dimensions of value—the strategic objectives—and how the leader-
ship anticipated that AHLTA would affect those objectives. Chapter 
Three describes the analytic approach we recommend for estimating 
the strategic value of AHLTA. Chapter Four briefly reviews the avail-
able literature on the potential benefits of EMR systems. Chapter Five 
discusses detailed measures that can be calculated from the encounter-
by-encounter data collected in AHLTA’s clinical data repository. We 
focus on measures currently used to assess civilian healthcare quality 
and suggest approaches for developing new measures for those strate-
gic objectives not well covered in civilian measure sets. Chapter Six 
discusses how to produce high-level measures by aggregating, sum-
marizing, and selecting detailed measures. High-level measures convey 
“digestible” information to the senior leadership regarding MHS per-
formance. Chapter Seven concludes the monograph with some com-
ments about implementing and using our strategic measurement frame-
work. A catalog of existing quality measures and their relevance to 
both AHLTA and to MHS strategic objectives is included on RAND’s 
external Web site at the same URL as this monograph. The appendix 
describes this catalog.
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CHAPTER TWO

MHS Senior Leaders’ Views on the Value of 
AHLTA

Senior leaders of the MHS will be the primary customers for measures 
of the performance of the MHS and the strategic value of AHLTA. 
In the first phase of the project, therefore, we conducted a series of 14 
semi-structured interviews with senior MHS leadership regarding their 
perceptions of the strategic value of AHLTA. Participants included 
senior leaders in OASD Health Affairs, the Health Affairs Office of 
Transformation, and the surgeon generals of the three armed services 
or their representatives. Interviews were scheduled to last 45 minutes to 
one hour and followed a protocol approved by RAND’s Human Sub-
jects Protection Committee. We asked interview participants to discuss 
the following four topics in an open-ended fashion:

The participant’s roles and responsibilities as they relate to 1. 
AHLTA
The anticipated effects of AHLTA on strategic performance2. 
The role of AHLTA in performance measurement3. 
Their general perceptions of AHLTA.4. 

In the following sections, we discuss the themes that emerged 
during our interviews.
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Relevant Dimensions of MHS Performance

Participants generally accepted that the strategic objectives as depicted 
in the MHS Strategy Map (Figure 2.1) captured all the relevant 
dimensions of MHS performance. None of them suggested that 
any strategic objective was superfluous or that any important aspect 
of MHS performance was not captured by one or more of the stra-
tegic objectives. Based on this consensus, we anticipate that ground-

ing measures of AHLTA’s contributions to MHS performance in  
the current set of strategic objectives would meet with a high degree
of acceptance. We found that participants who are senior leaders of 
OASD Health Affairs knew precisely which strategic objectives fall 
within their areas of responsibility. The assignments can be seen on the 
MHS Balanced Scorecard (OASD, 2007b).

Interview participants who are not within OASD Health Affairs 
do not have direct responsibility for achieving MHS strategic objec-
tives. However, their organizations were all involved in developing the 
MHS strategic plan, and they told us that they supported it.

AHLTA’s Potential

Participants considered AHLTA to be a clinical tool, fundamentally 
affecting clinical care processes one patient or one encounter at a time. 
They recognized that AHLTA could help clinicians improve the qual-
ity and efficiency of the care they delivered. At the same time, they 
anticipated that one could aggregate data from many encounters and 
see AHLTA’s effects on several strategic objectives. We provide exam-
ples below.

Individual medical readiness (IMR). Participants cited the even-
tual role of AHLTA in improving the IMR rate through point-
of-care clinical reminders and real time access to medical records. 
AHLTA is not currently designed to allow patients access to their 
health records, but if such a capability were implemented, it would 
further facilitate IMR improvements.
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Figure 2.1
MHS Strategy Map Showing the Strategic Objectives

SOURCE: OASD (Health Affairs) (2007a).
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Measuring and promoting population health. Participants were 
generally aware of AHLTA’s future capacity to contribute to 
population health by serving as a surveillance tool, linking self-
administered risk assessment data with clinical data, and hosting 
patient-accessible health records. 
Quality and safety of clinical care processes. Participants cited  
AHLTA’s potential to transform clinical care processes through 
point-of-care alerts, reminders, and decision support tools.
Continuity of care. Several mentioned AHLTA’s ability to facili-
tate a team approach to patient care by making the entire medical 
record available to all team members. Several participants shared 
anecdotes about the value of centralized medical records in the 
aftermath of Hurricane Katrina. 
Public health surveillance. AHLTA could support disease and 
public health surveillance with more complete clinical data than 
are available from current sources. AHLTA requires doctors to 
enter symptom information using structured terms, and this 
makes it possible to establish computable links between clinical 
data and information on health behaviors and risk factors.
Efficiency and cost saving. Participants cited AHLTA’s potential 
to produce cost savings through reduced duplication of testing 
and procedures. Several mentioned the ability to eliminate dupli-
cate or “shadow” paper record systems that evolved over time to 
deal with the problem of missing medical records inherent in the 
MHS’s highly mobile patient population. Also mentioned was 
AHLTA’s contribution to quantifying the aspects of productivity 
that are unique to military medicine and the readiness mission of 
the MHS.

A few participants recognized AHLTA as a process improvement 
tool.1  There are many schools of process improvement, but they all 
advocate some variation on the following: (1) Collect data on how the 
chosen process is being carried out and how it scores on the perfor-

1 Examples were cited during the Health Innovations Program (HIP) awards session at the 

2007 MHS annual conference (MHS Conference, 2007f). 
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mance measure; (2) formulate an approach to improving the process; 
(3) test the approach, adjusting and refining it as needed; and (4) imple-
ment the approach throughout the organization. 

Several participants also suggested that the military leadership 
was hoping for too much from AHLTA. Some thought that AHLTA 
generates more information at a faster pace than the MHS is currently 
equipped to process and act upon. Also mentioned was the fact that 
AHLTA will be used only by providers in the direct care system, and 
records generated by providers in the purchased care system will not 
generally be available. Nor will providers of purchased care have access 
to the AHLTA records of their DoD patients.2 Others noted that the 
MHS faces challenges that are not amenable to AHLTA-related “fixes.” 
Examples included the short tenure of MTF commanders and the 
complex organization of the MHS, which comprises three healthcare 
systems, one for each military service.3

Present Status of AHLTA

While all participants felt that AHLTA would ultimately lead to more 
efficient, higher-quality healthcare, they saw AHLTA as too immature 
at present to have achieved much of its potential. But they also saw 
progress being made.

All participants recounted specific examples of their organiza-
tion’s experiences with implementing AHLTA, grappling with limited 
functionality, and managing AHLTA’s steep learning curve. We com-
monly heard that AHLTA was initially resisted and then begrudgingly 
became standard operating procedure. Participants also noted that pro-
viders had begun to reach a level of comfort with the system and had 
begun to experience tangible benefits from it. Ground-level complaints 

2 The interviewees did not attempt to describe the size or consequences of this phenom-

enon, but see our discussion in Chapter One.

3 Again, the interviewees did not discuss the reasons that these factors might limit the ben-

efits of AHLTA, but we can speculate that they might undermine the exercise of the strong 

leadership that the quality improvement literature so often cites as an important success 

factor.
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about AHLTA have evolved from initial resentment about having to 
use the system at all to unmet demands for enhanced functionality 
and speed.

We heard from several participants that AHLTA’s value was pres-
ently limited in some ways by the fact that it was poorly linked to care 
delivered in a theater of operations.4 Other participants pointed out 
that the MHS purchased a substantial amount of care from the private 
sector, and no good means existed for AHLTA users to obtain informa-
tion about the purchased care a patient had received.5 

Strategic Value of AHLTA

Only a few participants mentioned AHLTA’s potential strategic 
value—that AHLTA might help high-level managers do their jobs 
better. These few participants had either immediate operational need 
for AHLTA capabilities that are currently absent or underdeveloped or 
were charged with the development and implementation of the per-
formance measurement systems. They suggested that AHLTA could 
serve as a source of more and better data for measuring the strategic 
objectives identified in the MHS Strategic Plan and that this would 
give high-level managers enhanced opportunities to align incentives 
and accountability. See Table 2.1 for specific examples cited during 
interviews of the technical capabilities and leadership tasks required to 
optimize AHLTA’s strategic value.

Participants with a strategic perspective also recognized that 
optimizing AHLTA’s contribution to MHS performance required 
both technical and cultural change at all levels of the MHS. Table 

4 AHLTA access from the theater has evolved rapidly since the time our interviews took 

place.

5 Discussions with the Clinical Information Technology Program Office (CITPO) staff 

suggest that the technology required for purchased care providers to enter clinical data into 

the CDR exists. However, there is currently no incentive for them to do so, particularly when 

EMR systems are still rare among commercial healthcare providers. The MHS also partici-

pates in the National Health Information Network, a federal initiative to foster the adoption 

of uniform standards for health information technology across private and public sectors.
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2.2 provides specific examples of required changes cited by interview 
participants. 

Table 2.1
Examples of Cited Technical and Leadership Contributions Required for 
AHLTA to Improve Strategic Performance of the MHS 

AHLTA’s 
Contributions AHLTA Technical Capability MHS Leadership Tasks

Information for 
decisionmakers

Structured text yields 
detailed, computable data 
through CDW/CDM
Linkable to other data 
sources, e.g., cost, DEERSa

Establish a measurement framework
Establish reporting and monitoring 
capacity
Establish analytic capacity

Process 
improvement 
methodology

Comprehensive, accessible 
patient information 
Point-of care clinical support
Real-time computation of 
visit value 

Ensure system accessibility and 
stability
Ensure AHLTA functionality
Conduct user training

Alignment of 
incentives and 
accountability

Adaptable parameter 
settings, e.g., visit value
Modifiable components and 
functions

Establish policies and procedures to 
improve performance

a DEERS = Defense Enrollment Eligibility Reporting System.

Table 2.2
Examples of Cited Technical and Cultural Changes Required to Optimize 
AHLTA’s Contribution to MHS Performance by Organizational Levels 

Type of 
Change Top Level Medium Level Clinician Level

Technical Establish and  
maintain analytic 
capacity

Ensure 100% system 
reliability and adequate 
bandwidth

Create interoperability 

Drag and click to 
produce structured text 

Personalize “tricks and 
shortcuts”

Cultural Institutionalize use  
of information to 
guide decision- 
making

Implement policies 
and procedures to 
optimize system 
potential

Improve appointment 
scheduling and patient  
flow

Focus on prevention, 
wellness

Embrace new patient  
roles and responsibilities

Accept computers in the 
exam room
Assume burdens 
to improve system 
function

Accept reduced 
professional autonomy 



16    Measuring the Strategic Value of AHLTA

Conclusions

We take two lessons from these interviews. First, we should measure 
the value of AHLTA in terms of its effects on the MHS’s strategic 
objectives (Figure 2.1). The leadership perceived that improvements in 
individual medical readiness, beneficiary satisfaction, the quality of 
care, and the health of communities are important potential effects of 
AHLTA, even if they do not save money. 

Second, the leadership recognized that the current capabilities 
and user acceptance of AHLTA does not reflect AHLTA’s permanent 
state. They expected AHLTA to generate more value in more different 
ways in the future than it can at present. This expectation implies that 
the methods for measuring AHLTA’s value will need to evolve just as 
AHLTA itself does.
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CHAPTER THREE

Analyzing the Effect of AHLTA on the Strategic 
Performance of the Military Health System

Federal law requires that DoD measure the value of information tech-
nology in terms of its contribution to the core mission of the adopting 
agency. To comply, the MHS must measure AHLTA’s value in terms of 
its effect on strategic outcomes relating to efficiency, safety, readiness, 
and health. In this context, AHLTA’s effect is the difference between 
outcomes achieved in an environment that includes AHLTA versus out- 
comes achieved in an environment that does not include AHLTA. 

Measuring AHLTA’s effect in this way presents two main chal-
lenges. The first is the formulation of a strategy for documenting MHS 
performance in the absence of AHLTA in a manner that is directly 
comparable to MHS performance in the presence of AHLTA. How-
ever, as we discuss below, simple comparisons of MHS performance 
prior to and subsequent to the implementation of AHLTA can be a 
misleading measure of AHLTA’s effect because AHLTA is only one 
of many changing factors influencing the MHS during the time of its 
implementation. The second challenge is the development and imple-
mentation of relevant outcome measures, which we discuss in Chapters 
Five and Six. 

The treatment-outcomes1 model is the standard methodology for 
deriving quantitative measures of program effects in the face of the two 

1 Throughout this report we use the word treatment as it is used in the program evaluation 

literature: It refers to the action or intervention whose effects on outcomes is to be estimated. 

This is more general than the use made of the word in healthcare, where a treatment is some-

thing done to a patient to affect his health status.
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challenges above (Mohr, 1988; Rossi, Freeman, and Lipsey, 1999). The 
treatment-outcomes methodology has four key elements:

Outcome measures1.  capturing valued domains of system per-
formance plausibly influenced by the presence of AHLTA. As 
described in Chapter Two, we determined from the interviews 
that these should be measures of the MHS strategic objectives 
(see Figure 2.1).
A2.  treatment describing a way of using AHLTA that is expected 
to influence one or more outcome measures.
A3.  logic model describing, in qualitative terms, the mechanisms or 
processes through which outcome measures are influenced. The 
logic model must describe not only the mechanisms through 
which uses of AHLTA (i.e., treatments) operate but also any 
important confounding influences.
An4.  evaluation design, which is the strategy for separating a treat-
ment’s quantitative effect on outcome measures from the con-
founding effects of other factors. 

As we describe in the sections below, implementing a treatment-
outcomes model to obtain quantitative measures of AHLTA’s effect 
is very data intensive. It may not be practical to measure AHLTA’s 
effects quantitatively in many circumstances. As an alternative, we also 
discuss the use of logic models as a framework for gathering indirect 
evidence and substantiating the existence of a cause-and-effect rela-
tionship between a program and high-level, strategic outcomes (GAO, 
1998; Greenfield, Williams, and Eiseman, 2006). 

Outcome Measures

Outcome measures, as the term is used in Mohr (1988) and Rossi, 
Freeman, and Lipsey (1999), capture valued domains of system per-
formance. In the current context, the valued outcome domains are 
the strategic objectives described in the MHS Strategic Plan (OASD, 
2007a). The objectives as listed in the strategic plan, however, are too 
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general and abstract to be used directly in measuring AHLTA’s effect 
on performance. The MHS Balanced Score Card (OASD, 2007b) 
specifies quantifiable outcome measures for some of the strategic objec-
tives. As an example, consider the MHS strategic objective  S1: “Forces 
are medically ready to deploy . . . .” This could be measured by the 
fraction of active duty service members who meet all the criteria for 
IMR. We discuss measures to quantify strategic objectives in Chapters 
Five and Six.

Treatments

To make estimating AHLTA’s value tractable, we have recommended 
breaking the problem into many small pieces, one for assessing each 
specific way of using one or more of AHLTA’s features and functions 
under defined circumstances to influence valued outcomes. Each spe-
cific use of AHLTA will thus be a treatment to be evaluated using 
the treatment-outcomes framework. Continuing the example from the 
previous section, a treatment designed to influence the IMR rate of 
active duty service members could be a system of alerts and remind-
ers that make clinicians who treat active duty service members aware, 
at the point of care, of the specific actions that must be taken to meet 
medical readiness requirements.

In Chapter Four, we discuss findings from the published lit-
erature on the various ways that EMR systems have been found to 
improve health system outcomes. These findings will highlight the 
features and functions of AHLTA upon which formal evaluations of 
AHLTA’s effects would likely focus. This list will require updating as 
AHLTA continues to receive upgrades and enhancements and clini-
cians continue to learn new ways to use AHLTA and the information 
it generates.



20    Measuring the Strategic Value of AHLTA

Logic Models

Logic models trace the cause-and-effect relationships through which 
treatments influence outcomes of interest through a series of interme-
diary steps or sub-outcomes. Explicitly identifying the cause-and-effect 
relationships in this way is important for making the case that observed 
relationships between AHLTA-related features and functions and out-
comes are causal and do not arise by chance. Logic models also play 
an important role in helping analysts understand the data required to 
compute AHLTA’s effects quantitatively. 

Carrying the IMR example further, a logic model would trace the 
key steps in the process through which a reminder to a clinician helps 
to speed the medical readiness process. Key elements might include the 
following:

Technical capabilities: The reminder system is implemented.
Treatment: Clinician receives reminder during sick visit.
Sub-outcome 1: Clinician (re)notifies patient of his/her readiness 
status. 
Sub-outcome 2: Patient schedules required services.
Sub-outcome 3: Patient receives required services.
Outcome of interest: Patient is declared medically ready.

In specifying a logic model based on this example, it would be impor-
tant to include pathways through which other factors (activities or ini-
tiatives occurring at the same time as the readiness alert features of 
AHLTA are being implemented) could influence the sub-outcomes 
and/or the outcome of interest. Failure to allow for the influence of 
other factors at this stage will preclude the consideration of those factors 
as possible confounding influences during the analysis that follows.

Each treatment requires its own logic model. However, we expect 
that many treatments will have very similar logic models. For example, 
any treatment that involves alerting or reminding clinicians about any-
thing will look much the same as the example above.
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Evaluation Design

A logic model provides a qualitative description of how AHLTA-related 
treatments and other factors influence outcomes. It specifies the struc-
ture of the process but does not measure the size of the effect. The 
evaluation design defines a way to combine data with the structure of 
the logic model to estimate the quantitative effect of the treatment on 
the outcome in a way that controls for confounding factors. 

In the context of the medical readiness example above, the result 
would be the difference between the IMR rates for patients for whom 
AHLTA is used to improve the IMR rate (the treatment group), versus 
the IMR rate for patients for whom AHLTA is not used in this way (the 
control group). Ideally, the treatment and control groups would be iden-
tical except for the use of AHLTA to improve the IMR rate. Because 
this ideal does not exist, evaluation designs strive to approximate it 
in one of three main ways, depending on the availability of data and 
the conditions under which the program is implemented (Mohr 1988; 
Rossi, Freeman, and Lipsey, 1999).

Pre-Post Comparison. The simplest method is to compare rel-
evant outcomes before and after the treatment is implemented 
at one or more sites. Here, the patients visiting clinics prior to 
the AHTLA-IMR intervention form the control group and the 
patients visiting the clinics after implementation form the treat-
ment group. Under this design, it is not possible to know whether 
the observed change was the result of the treatment or of other 
factors. Accordingly, it is advisable whenever possible to use one 
of the other approaches.
Pre-Post Comparison with Control. Comparing outcomes over 
time for sites in which the treatment has and has not been imple-
mented helps to ensure that observed outcome differences are due 
to the program and not other factors. Pre-post comparisons at the 
sites implementing the AHLTA-IMR intervention (the treatment 
group) yield an estimate of the effects of the treatment plus other 
factors; pre-post comparison at the sites without the treatment 
(the control group) yield an estimate of the effects of other factors 
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only. However, this method does not fully rule out differences 
between the treatment and comparison sites other than the pres-
ence of the treatment being evaluated, as the source of observed 
differences. 
Pre-Post Comparison with Randomization. Randomization of 
patients to sites implementing a treatment helps to ensure that 
treatment and comparison groups are similar. Thus, randomiza-
tion can strengthen confidence that observed outcome differences 
are due to the program being evaluated and not other factors. 
This approach is considered the strongest of the three and should 
be adopted when possible.

Computation of AHLTA’s Effects

Once measures of the treatment, outcomes, and confounding fac-
tors suggested by the logic model are in hand, analysts can use regres-
sion models to compute quantitative measures of AHLTA’s effects. In 
essence, regression models yield estimates of the difference in the mean 
outcome for the treatment group and the control group, controlling 
for the effects of other factors. The complexity of the regression model 
required to obtain a valid estimate of AHLTA’s effects depends on the 
extent to which confounding factors are controlled directly by the eval-
uation design. In general, more-rigorous designs that form treatment 
and control groups through randomization will be less complex than 
those that rely on pre-post differences alone to isolate treatment effects. 
The complexity of the regression models needed to estimate treatment 
effects under less-rigorous designs stems from the need to control, or 
adjust, the comparison of means for confounding factors. 

Challenges to Measuring AHLTA’s Effects on MHS 
Performance

Even with a set of well-specified outcome measures, the analytic strate-
gies above can be challenging to implement, and the results these strat-
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egies yield can be difficult to interpret. In this section, we describe 
a number of confounding factors we identified during the course of 
our study that complicate the quantitative measurement of AHLTA’s 
effects. Ignoring these factors in measuring AHLTA’s effects could 
result in misleading conclusions.

Unstable Implementation Environment

A number of factors were influencing the MHS during AHLTA’s imple-
mentation. These factors include demands for healthcare driven by 
the conflicts in Iraq and Afghanistan. AHLTA was not implemented 
in a manner (e.g., a sequenced rollout of AHTLA features and func-
tions, randomized to outpatient clinics) that facilitates the isolation 
of AHLTA-relevant treatments from other factors influencing MHS 
performance.

Uncertain Technical and Organizational Adherence

To have its intended effect on system performance, AHLTA must be 
implemented and maintained properly, equipped with required techni-
cal capability, and used as intended. Investigators measuring AHLTA’s 
effects must also know precisely when the AHLTA-related treatment 
has been “turned on” and whether clinicians and patients implement 
and adhere to it as intended.

Lack of Baseline Measures for Intermediate Outcomes

AHLTA has changed, and will continue to change, both in the processes 
by which clinical care is delivered and in the way patient encounters are 
documented. For example, procedure codes were assigned manually 
before AHLTA was implemented, but AHLTA calculates them auto-
matically based on the structured terms clinicians use when they docu-
ment a patient encounter. (This is “encounter coding support,” one of 
AHLTA’s Block 1 functions listed in Chapter One.) It is expected that 
identical encounters will sometimes be coded differently pre-AHLTA 
than post-AHLTA. This makes it difficult to determine how much of a 
pre-post difference is due to a change in actual practice as opposed to 
a change in documentation.
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Lack of External Benchmarks

 The Clinger-Cohen Act mandates that the performance of information 
technology investments be assessed against benchmarks established by 
comparable private and public sector organizations. However, oppor-
tunities for doing so are limited. Relatively few private health systems 
have implemented EMR. Large health systems that have implemented 
EMR, such as the Veterans Health Administration (VHA) or Kaiser 
Permanente, do not necessarily have comparable caseloads, organiza-
tional missions, and EMR functionality. 

Partial Reliance on Direct Care 

The fact that AHLTA is implemented only in the direct care systems 
and that MTFs provide only a fraction of the medical care provided to 
MHS beneficiaries influences the measurement of AHLTA’s contribu-
tion to MHS performance in two ways. First, use of purchased care 
means that less utilization is subject to the influence of AHLTA. Thus, 
partial reliance reduces the potential magnitude of benefits attribut-
able to AHLTA. Second, partial reliance can influence the validity of 
performance measures. For example, an AHLTA-generated reminder 
to clinicians to encourage patients to undergo preventive care screening 
may generate the intended response, but the screening may take place 
in the purchased care system. In this circumstance, a performance 
indicator that misses the resulting purchased care utilization would 
understate AHLTA’s influence. 

Threats to the validity of performance measures generated by 
partial reliance are in no way unique to the MHS. In fact, we argue 
that such threats are less serious in the context of AHLTA because the 
MHS administrative data systems record utilization that occurs out-
side of MTFs for the large subpopulation of TRICARE Prime enroll-
ees. By contrast, the VHA has no way to track the use of non-VHA 
care by veterans who are not eligible for Medicare. Likewise, hospitals 
and medical groups cannot measure care that is not directly provided 
by them.

The presence of these factors will degrade, though unevenly, the 
quality of estimates of AHLTA’s effects on MHS performance. That is, 
it may be impossible to obtain valid and statistically reliable estimates 
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of some effects, while satisfactory estimates of other effects may be well 
within reach. This can only be determined case by case. The situation 
could be improved by collecting data describing the details of AHL-
TA’s implementation, technical capabilities, and user compliance. As 
explained previously, sophisticated analytic and statistical approaches 
can mitigate the confounding effects of some factors. 

Event Chains Based on Logic Models

The process used to measure program effects quantitatively is very data 
intensive. We imagine that in many cases suitable data may not be 
available. In such cases, logic models can be used as a framework for 
marshalling a “chain of evidence,” both quantitative and qualitative, to 
substantiate the existence of a cause-and-effect relationship between a 
program and high-level, strategic outcomes. The Government Account-
ability Office (GAO, 1998) outlined such a recommended approach to 
specifying event chains in a published guide aimed at helping senior 
managers to develop strategies for measuring the performance of infor-
mation technology investments.

Although event chains do not yield quantitative estimates of pro-
gram effects, they rely heavily on quantitative data, trends in outcome 
data in particular. Thus, the performance measures we discuss in sub-
sequent chapters can be employed, regardless of whether data to sup-
port quantitative measures of AHTLA’s effects are available. In the 
context of the IMR example we have been using, the specification of 
an evidence chain based on the logic model described above might 
contain the following elements:

Statistics describing the state of AHLTA implementation
Documentation of training sessions aimed at teaching clinicians 
to use AHLTA properly
AHLTA-generated IMR alerts and reminders that includes infor-
mation about the training content, number of clinicians trained, 
geographic location of training sessions, and clinician satisfaction 
with training 
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AHLTA-generated counts of the number of instances in which 
clinicians received reminders during sick visits 
Data on scheduling and receipt of IMR-related service
Trends in IMR rates by MTF location and AHTLA implementa-
tion status.

We expect the event chain approach to prove valuable as MHS’s 
capacity to analyze AHLTA data grows and as the commercial sector 
gains more experience with EMR technology and with measuring its 
benefits. However, as experience analyzing EMR data grows within 
the MHS and externally, stakeholders may demand quantitative assess-
ments of EMR investments.

Summary

We have described approaches for measuring AHLTA’s contributions to 
MHS performance that are grounded in a treatment-outcomes frame-
work. We do not recommend applying these approaches to measure 
AHLTA’s aggregate effect on the MHS as a whole or on any specific 
measure of MHS performance. Instead, we recommend measuring 
the effect of specific features and functions and functions of AHLTA 
under defined circumstances.  We recommend this approach because 
AHLTA is capable of being used in an enormous number of ways to 
influence a wide variety of MHS activities and because AHLTA’s influ-
ence will depend on how it is implemented and used. 

We consider each specific use of AHLTA as a treatment and any 
valued domain of MHS performance as an outcome. The first step in 
assessing AHLTA’s effects is to posit a logic model that qualitatively 
explains the mechanism or cause-and-effect chain by which the treat-
ment influences the outcome. Subsequent steps involve fitting the 
logic model to data in order to quantitatively estimate the size of the 
influence. 

Implementing this framework to obtain quantitative estimates of 
AHLTA’s effect in the current environment will be challenging. Mea-
sures of MHS performance are likely to be influenced by many fac-
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tors in addition to uses of AHLTA. Many of these other factors will 
be uncontrolled and even unmeasured. It will require considerable 
analytic sophistication to isolate the contributions of AHLTA in such 
a “noisy” environment. As the MHS’s capacity to analyze AHLTA- 
generated data grows, it may be more practical (though potentially less 
convincing) to use logic models to specify evidence chains to dem-
onstrate AHTLA’s effects. Either approach will require the MHS to 
measure the strategically relevant outcome measures that we identify 
in Chapter Five. 

To apply the treatment-outcomes methodology, it is necessary 
to define treatments and specify outcome measures. The next chapter 
discusses the kinds of treatments—the specific uses of AHLTA under 
defined circumstances—that the published literature suggests will be 
worthwhile to consider.
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CHAPTER FOUR

Potential Benefits of EMR Systems

In this chapter, we discuss how lessons from the literature on EMRs 
can apply to the assessment of AHLTA. We briefly describe what is 
known from the literature about the specific uses of EMRs systems 
that produce benefits and the mechanisms by which those benefits 
arise. The specific uses provide us with an initial list of AHLTA-related 
treatments (as defined in Chapter Three) whose benefits we can esti-
mate. The mechanisms provide us with a basis for constructing a logic 
model for each treatment.

An EMR is an information system. It provides a platform for col-
lecting, storing, manipulating, and communicating information. There 
are some savings simply from doing these functions more cheaply than 
can be done with paper records. But the major benefits stem from the 
fact that clinicians get more complete information more rapidly than 
with paper records. If they make good use of the information, then 
healthcare can be made better on all the dimensions identified by the 
Institute of Medicine (IOM, 2001a); it can become more effective, 
more efficient, more equitable, more patient-centered, safer, and time-
lier. In other words, to take advantage of the potential benefits of the 
EMR system, clinicians must change the way they do their work. The 
EMR system enables or facilitates those changes, but it does not guar-
antee that change will actually happen or how quickly it will occur.

Many people treated in the civilian healthcare system see multiple 
providers, but those providers only rarely share their patients’ medical 
records with one another. Fragmentation of the medical record is most 
prevalent when those records are kept on paper, but it remains a prob-
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lem even for providers with electronic records. The literature we cite in 
this chapter does not specify the completeness of each EMR. It is rea-
sonable to expect, however, that not all data used in each study came 
from patients whose records were complete. Nevertheless, these civilian 
EMRs have value and their value can be estimated. As we discussed in 
Chapter Three, an EMR has the most value for patients for whom the 
provider and health system have a reasonably complete record. This can 
happen, for example, if the patient happens to see only providers in a 
single group practice. 

As we discussed earlier, AHLTA will not provide complete medi-
cal information about all MHS beneficiaries, even after the last planned 
features and functions (Block 4) have been deployed. Beneficiaries who 
receive some care from the purchased care system or from out of the 
system entirely will have less complete records in AHLTA than benefi-
ciaries who receive all their care from the direct care system. But even 
now, AHLTA makes more information available about many MHS 
beneficiaries than was available before its deployment. The literature 
about civilian EMRs suggests, therefore, that AHLTA can even now 
be providing measurable value.

Effects on Efficiency

Girosi, Meili, and Scoville (2005) reviewed the effects an EMR system 
can have on efficiency. Some tasks can simply be done with less time 
and effort. Hospitals in the United States could save $15.2 billion per 
year by reducing unproductive time of nurses and eliminating the han-
dling of paper records. They estimate that physician groups could save 
$3.6 billion per year in reduced transcription costs and chart pulls. An 
EMR system can also reduce duplication of laboratory tests and diag-
nostic images (e.g., X-rays, MRIs). They also estimate national outpa-
tient savings of $5.8 billion per year and inpatient savings of $3 billion. 
Participants in some of our interviews said that duplication rates in 
the MHS might be higher than the national average, because military 
patients move from one provider to another more often than civilians. 
The EMR system can also advise the prescribing physician which drugs 



Potential Benefits of EMR Systems    31

are covered by the patient’s formulary. Girosi, Meili, and Scoville esti-
mate the national savings from adhering to formulary guidelines at 
$12.9 billion for outpatients and $3.7 billion for inpatients. The system 
cannot compel the physician to prescribe the cheaper alternative, but 
it can require the physician to acknowledge that he has been advised 
that the cheaper alternative exists and has chosen the more costly drug 
anyway.

Physicians need to have the medical record in front of them when 
they call a patient to discuss the results of a test. The EMR system 
makes the medical record much more available to the physician than 
a paper record, and hence reduces callbacks. It should be noted that 
providers do not always save time, especially in the first few months 
after an EMR system is installed (Miller and Sim, 2004). Indeed, a 
project to install an EMR system can fail if it slows physicians down 
(Ornstein, 2003). Thus, one should expect a publication bias in favor 
of EMRs that deliver physician time savings.

Potential MHS-specific effects on efficiency are the following:

Streamlining the medical separation and retirement processes by 
reducing time spent assembling paper records from diverse loca-
tions in preparation for review
Streamlining the medical readiness process because clinicians are 
able to assess readiness at the point of care and active duty person-
nel can access their personal health records.

Effects on Individual Provider Performance

If used as intended, reminders and alerts delivered to clinicians can 
improve their compliance with guidelines (Asch et al., 2004; Chaudhry 
et al., 2006; Jha et al., 2003). McGlynn et al. (2003) developed 439 
indicators of healthcare quality, and by medical record abstraction 
(a costly process) determined that the indicated service was provided 
on just over half the occasions it should have been. Each indicator 
can serve as the basis for a reminder. For example, a clinician could 
be reminded that the diabetic patient he is seeing today is due for an 
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HbA1c test or a retinal examination. An EMR can be configured to 
generate these reminders automatically if it specifically collects infor-
mation required to determine whether a given reminder is indicated. 
Due to its emphasis on structured text, AHLTA should be capable of 
supporting an exceptional range of reminders, alerts, and guidelines.

Similarly, an EMR function called computerized physician 
order entry (CPOE) can improve the quality and safety of care that is 
delivered. Improvements in the outpatient setting can occur through 
ePrescribing, which is one form of CPOE for ambulatory care. The 
improvement happens because the EMR/CPOE system can check for 
(a) other drugs the patient is taking, (b) allergies, and (c) indications 
of impaired renal or liver function. Similar improvements occur in the 
inpatient setting (Chaudhry et al., 2006).

Care Coordination Among Providers

An EMR that gives multiple providers access to the same patient’s 
record can help coordinate that patient’s care. The EMR can make each 
provider aware of the others’ decisions—such as what drugs the other 
providers have prescribed or what tests they have ordered. Generally, an 
EMR is accessible only to providers within the same organization, and 
AHLTA is no exception. But in the case of AHLTA, the organization 
is much larger and more comprehensive than any other.

The MHS should find that AHLTA helps maintain the conti-
nuity of care for military personnel and their families when they 
are reassigned and when military personnel return from a theater of 
operations with an injury or disease. We were told that many MTFs 
maintain, or have maintained, duplicate or “shadow” record systems 
in order to overcome problems associated with missing or incomplete 
paper medical records arising from the frequent relocation of highly 
mobile MHS beneficiaries. Unfortunately, these duplicate records are 
not always complete or up-to-date. AHLTA should make this practice 
unnecessary.
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Care Coordination Between Provider and Patient

Patients experience better outcomes if they participate constructively in 
their own care (Bigelow et al., 2005). For the chronically ill, this means 
monitoring their own symptoms (e.g., a patient with congestive heart 
failure would keep track of breathing difficulties, weight gain, and 
swollen ankles). For others, it means adhering to their prescribed medi-
cations, a healthy diet and exercise regime, and avoidance of unhealthy 
behavior (e.g., smoking, excessive drinking).

The Chronic Care Model (CCM) describes a process for improv-
ing primary care for chronically ill patients (Bodenheimer, Wagner, 
and Grumback, 2002). Implementing the CCM requires a clinical 
information system (an EMR) with the capability of providing deci-
sion support. In this context, the EMR can

generate a registry of all patients with a particular chronic condi-
tion, which can be used to plan the care of individual patients and 
to conduct population-based care
provide feedback to physicians on how each patient is performing 
on chronic illness measures (e.g., HbA1c for diabetics)
provide reminders to help primary care teams comply with 
guidelines
provide a mechanism to support a patient’s self-care efforts, and to 
help the patient report results of home measurements and obser-
vations (e.g., blood glucose for diabetics or peak flow for asthmat-
ics) when the EMR possesses a patient portal.

There is little direct evidence that patients whose physicians use 
an EMR are more successful at self-care than patients whose physicians 
use paper records. But it is widely accepted that the way to involve 
patients in their own care is through education and communication 
(Bodenheimer, Wagner, and Grumback, 2002; Haynes, McDonald, 
and Garg, 2002; Miller, 1997). It seems reasonable that an informa-
tion system, such as the EMR system, could facilitate education and 
communication.
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There are no plans at present to provide patients with access to any 
part of their AHLTA records, nor to enable AHLTA to send reminders 
to patients. However, the TRICARE Management Activity (TMA) 
offers a patient portal called TRICARE-Online, which allows patients 
to make appointments online and access health-related content. In 
principle, the portal could eventually incorporate two-way access to 
the AHLTA record—i.e., patients could see (parts of) their own medi-
cal records, and information in the medical record could be used to 
generate reminders to patients and to highlight or even deliver to them 
health-related content appropriate to their condition.

Process Improvement

As mentioned previously, to take advantage of the potential benefits 
of an EMR, clinicians must change the way they do their work. Pro-
cess improvement refers to systematic methods for learning how work 
practices should change and then implementing those changes. There 
are a number of examples of EMRs being used in process improve-
ment activities in the VHA and civilian health systems. In 1995, the 
VHA initiated an effort to systematically improve the quality of care 
it delivers (Demakis et al., 2000; Kizer, Demakis, and Feussner, 2000; 
Rubenstein et al., 2000). It makes heavy use of VHA databases and 
information systems, including data from the VistA EMR (Hynes et 
al., 2000). Evaluations show that the quality of care delivered by the 
VHA has indeed improved (Asch et al., 2004; Jha et al., 2003).

Kilo (2005) describes a medical practice, Greenfield Health in 
Portland, Oregon, that “serves as a research and development labora-
tory for ambulatory system design.” The paper starts with the bold 
statement: “Fifty percent of ambulatory care visits are unnecessary,” 
and goes on to describe how the practice replaces a large fraction of in-
person patient visits with secure electronic communication.

As mentioned in Chapter One, the MHS is establishing a clini-
cal data mart and data warehouse. The CDM/CDW will contain the 
information from AHLTA’s clinical data repository, but organized in 
a way that provides the types of data required to implement process 
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improvement initiatives. Process improvement can be seen as a four-
step approach guided by the formulation of a logic model as described 
in Chapter Three. Using the IMR example from Chapter Three,1 we 
outline the steps below in Table 4.1.

AHLTA can play two roles in supporting process improvement 
initiatives. First, it can generate the reminders based on information 
in the CDR about individual service members’ IMR status and deliver 
those reminders to clinicians at the point of care. Second, data col-
lected by AHLTA can be used to support process improvement steps 
1–3. If the IMR rate in fact improves in conjunction with the imple-
mentation of this initiative, it is reasonable to conclude that AHLTA 
merits some of the credit.

The roles of individual clinicians, high-level managers, and 
AHLTA can vary widely depending on the management style of the 
leadership. AHLTA’s role may be relatively minor and unobtrusive in 
a situation in which managers use AHLTA/CDR-generated data to 
report to individual clinicians how their performance measures up 
against their fellow clinicians, or against a performance benchmark, 
and leave it to the clinician to decide what to do about it (steps 3 and 
4). In the example above, if a clinician learns in a staff meeting that 

Table 4.1
Process Improvement Steps and Examples

Process Improvement Step IMR Example

1. Gather data. Obtain information on IMR rates by 
clinician or the characteristics of active 
duty personnel.

2. Formulate an approach to improving 
    the process using the information 
    gathered in the first step.

Send reminders to clinicians.

3. Pilot-test and refine the approach. Experiment with wording and linkages 
to appointment scheduling system.

4. Implement the approach throughout  
    the organization.

Send reminders to all qualifying clinicians 
at finalized intervals.

1 The example addressed the readiness of active duty service members to deploy. Guard and 

Reserve members are also subject to IMR criteria, but they are only eligible for MHS benefits 

if they are called to active duty for more than 30 days.
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last quarter his patients were less medically ready than his colleagues’ 
patients, the next quarter he may devote greater attention to readi-
ness than in the past. AHLTA can also be used to create a tighter 
feedback loop relating clinical practice more closely to the receipt of 
performance information through its ability (1) to generate and deliver 
targeted reminders in real time and (2) to update clinicians in real 
time regarding their progress toward a benchmark. In a more extreme 
case, AHLTA could “grade” a clinician on the basis of readiness-related 
activities during a particular encounter and factor the grade into a cli-
nician’s performance record that could be viewed by the physician at 
the end of an individual encounter. 

Public Health Surveillance

The MHS currently has a disease and public health surveillance 
system called Electronic Surveillance System for the Early Notifica-
tion of Community-based Epidemics (ESSENCE) (MHS Confer-
ence, 2007b). AHLTA could support ESSENCE with more-complete 
clinical data than are available from current sources. This is because 
AHLTA requires doctors to enter symptom information as structured 
text and permits computable links between clinical data and informa-
tion on health behaviors and risk factors.

Summary

The benefits of EMR systems have been reported in the literature. These 
reported benefits suggest the kinds of AHLTA uses that could serve as 
a starter set of treatments to evaluate using the methods described in 
Chapter Three.

There are minor benefits from automating activities that 
were previously manual, such as storing and retrieving medical re- 
cords. But most benefits occur when clinicians change the way they do 
their work.



Potential Benefits of EMR Systems    37

When EMRs generate reminders and warnings at the point of 
care, clinicians comply better with standards and guidelines—assum-
ing the reminders are appropriately integrated into the care process. 
Because several providers can access the same person’s electronic record 
simultaneously, they can better coordinate that patient’s care. By facili-
tating communication between provider and patient, an EMR can also 
help a patient become more active and effective in his own care.

Like any information system, the EMR can potentially support 
process improvement efforts. Process improvement refers to system-
atic methods for learning how to do something better and then imple-
menting those methods. An information system contributes to process 
improvement by measuring aspects of the process (e.g., delays, resource 
consumption) and feeding the information back to the improvement 
team.

AHLTA may also produce a benefit through public health surveil-
lance. Unlike other EMRs, AHLTA stores information about symp-
toms as structured terms, so AHLTA will be more capable in this role 
than other EMRs are. 

As mentioned at the close of Chapter Three, measuring the 
effect of AHLTA on MHS performance using a standard treatment- 
outcomes approach requires the specification of treatments and out-
comes. This chapter discussed the kinds of treatments—the specific 
uses of AHLTA under defined circumstances—that the published lit-
erature suggests would be worthwhile to consider. The next chapter is 
the first of two that discuss outcome measures.
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CHAPTER FIVE

Measures for the MHS Strategic Objectives

In this chapter, we discuss the outcome measures that are needed to 
measure AHLTA’s effect on MHS performance, using a standard treat-
ment-outcomes approach described in Chapter Three. Based on our 
conversations with MHS leadership, we concluded that outcome mea-
sures should quantify the strategic objectives described in the MHS 
Strategic Plan (OASD, 2007a) and displayed in the MHS Strategy Map 
(Figure 2.1). We pointed out, however, that the strategic objectives are 
too general and too abstract to be used directly in measuring AHLTA’s 
effect on performance. For example, there are numerous aspects of the 
health of many individuals to be considered in assessing MHS strategic 
objective S4, “the MHS creates healthy communities.” These include 
whether children treated in MTFs have received the recommended vac-
cinations, asthmatics and diabetics have their chronic conditions under 
good control, and MTF users are periodically screened for preventable 
diseases. In general, it takes a collection of many concrete and detailed 
measures to capture the full intent of a single strategic objective.

Below we identify concrete, detailed measures and associate them 
with strategic objectives. We will touch on all the strategic objectives, 
but we concentrate most attention on those that we believe AHLTA 
is most able to influence. To the extent possible, we identify measures 
included in well-accepted measure sets that are already in use in the 
U.S. civilian healthcare system, such as the Health Plan Employer 
Data and Information Set (HEDIS) measures defined by the National 
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Committee for Quality Assurance (NCQA)1 or the Joint Commission’s 
ORYX performance measurement systems.2 These measures have been 
tested for both reliability (the degree to which the measure is free from 
random variation) and validity (the degree to which the measure is 
associated with what it purports to measure). Both the MHS and the 
individual services have borrowed heavily from these civilian measure 
sets in developing performance measures (OASD, 2007b; SGEGL, 
2007; CMS, 2007). 

For strategic objectives that are not well covered by existing mea-
sure sets, especially those strategic objectives that we think AHLTA 
can influence, we suggest possibilities for new measure development. 
We can suggest plausible measures in some of these cases, but they 
should be tested for reliability and validity before they are actually 
implemented.

Throughout this chapter, we refer to strategic objectives by their 
indexes, for example S4 or IP1. The strategic objectives are grouped into 
perspectives: stakeholder, financial, customer, internal process, learning 
and growth, and resources (See Figure 2.1).3 Each strategic objective is 
indexed by an alphabetic prefix that denotes its perspective (S denotes 
stakeholder, IP denotes internal process, etc.) followed by a sequence 
number. The reader will find it helpful to keep a copy of the strategy 
map at hand while reading this chapter, in order to translate from the 
indexes to the text of the strategic objectives.

Detailed measures, such as the fraction of a defined population 
(e.g., individuals with diabetes type I and II) who do not meet a spe-
cific clinical standard (e.g., HbA1c level exceeds 9 percent), have lim-
ited utility for senior management. To achieve a comprehensive view 
of the performance of a healthcare system, one would need thousands 

1 NCQA/HEDIS measures can be found at on the NCQA Web site. See NCQA (2007).

2 Joint Commission measures can be found on the commision’s Web site (The Joint  

Commission, 2007).

3 The perspectives derive from the balanced scorecard (BSC) methodology that the MHS 

has used for strategic management since 2002. The original BSC methodology advocates 

providing views of an organization’s performance from four perspectives: financial, cus-

tomer, business process, and learning and growth. The MHS added two more, stakeholder 

and resource.



Measures for the MHS Strategic Objectives   41

of such measures. To be practically useful, however, detailed measures 
must be carefully selected and/or summarized to give senior leadership 
a high-level view of strategic performance. The process of developing 
higher-level measures and summarization always loses information. It 
must be done in a way that conveys the most useful information while 
retaining the option to drill down into the detail to diagnose problems. 
We discuss strategies for building high-level measures from detailed 
measures in Chapter Six.

We have organized the remaining discussion in this chapter 
around the three themes described in the MHS Strategic Plan (OASD, 
2007a):

Manage and deliver the benefit.1. 
Create a deployable medical capability that can go anywhere, 2. 
anytime with flexibility. 
Provide a medically ready and protected force and medical pro-3. 
tection for communities.

Theme I: Manage and Deliver the Benefit

This theme corresponds to the MHS task that is most like that of 
the civilian health system, that of providing quality healthcare to all 
DoD beneficiaries in a cost-efficient manner. The MHS Strategic Plan 
(OASD, 2007a) describes this theme as follows:

Manage and deliver a superb health benefit—We build 
partnerships with our beneficiaries in an integrated health 
delivery system that encompasses military treatment facili-
ties, private sector care and other federal health facilities 
including the Department of Veterans Affairs (VA). Globally 
accessible health and business information enables patient- 
centered evidence-based processes that are both effective and  
efficient (p.14).
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The MHS  Strategy Map identifies the strategic objectives associated 
with this theme (Table 5.1).4 

AHLTA in its current state has the potential to influence each of 
these strategic objectives. The nature and magnitude of AHLTA’s influ-
ence depends on the extent to which the organizational and cultural 
changes have occurred that are required to realize AHLTA’s poten-
tial benefits (see Table 2.1). Simply implementing AHLTA’s CDR has 
made beneficiaries’ medical records available at all MTFs worldwide, 
and implementing AHLTA’s CDW will make health information for 
analysis and population surveillance globally accessible (objective IP6). 
The benefits of EMR systems that we discussed in Chapter Four include 
many that fall within objectives IP1–IP3. We presume that if the  
process-related objectives IP1–IP3 improve, so will stakeholder- and  
customer-related objectives S3, S4, C1, and C2. AHLTA has been 
designed to generate diagnosis, procedure, and billing codes auto-
matically from the documentation of a patient encounter. Codes from 

Table 5.1
Strategic Objectives Associated with Theme I:  
Manage and Deliver the Benefit

Index Objective

S3 Beneficiaries are satisfied with their healthcare.

S4 The MHS creates healthy communities.

F1 DoD healthcare costs are managed; benefit is sustained and shaped.

C1 “I am a partner with my healthcare team. We know and care about improving 
my health.”

C2 “It feels like the MHS was designed just for me.”

IP1 Evidence-based medicine is used to improve quality, safety, and appropriate 
utilization of services.

IP2 Beneficiaries partner with us to improve health outcomes.

IP3 Our healthcare processes are patient centered, safe, effective, and efficient.

IP6 Comprehensive globally accessible health and business information enables 
medical surveillance, evidence-based medicine, and effective healthcare 
operations.

4 OASD (2007a). 
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AHLTA should be more complete and more consistent than codes 
assigned by coding specialists working from free-text medical records, 
as was done in the past. Better coding should facilitate improved man-
agement of costs (objective F1).

Measures for Strategic Objectives Related to the Delivery of High- 
Quality Care (S3, S4, C1, C2, IP1, IP2, and IP3)

In this section, we discuss measures developed for civilian healthcare 
organizations. As we commented earlier, Theme I corresponds to the 
MHS task that is most like that of the civilian health system. Thus, 
these measures should be particularly relevant to the strategic objec-
tives corresponding to this theme. However, none of the measures we 
have identified applies to financing of healthcare (objective F1) or to 
assessing the information infrastructure of healthcare organizations 
(objective IP6). This section, therefore, addresses the remaining mea-
sures from Table 5.1.

The Agency for Healthcare Research and Quality (AHRQ) 
sponsors the National Quality Measures Clearinghouse (NQMC), a 
database and Web site with information on specific evidence-based 
healthcare quality measures and measure sets.5 As of April 11, 2007, 
the NQMC database contained 1,153 measures.6 We have assembled 
a catalog of these measures in the form of an Excel spreadsheet, which 
appears on the RAND external Web site, at the same URL as this 
monograph.7 

In essence, the NQMC database contains the universe of pub-
licly available, ready-to-use healthcare quality measures. For example, 
it contains all the measures in the “starter set” of quality measures rec-
ommended by the IOM  (2006, p. 204), the HEDIS measures, and the 
Joint Commission’s measures. Each measure in the database must be 
accompanied by one or more of three kinds of evidence:

5 NQMC (2007).

6 This number overstates the number of unique measures. The same or very similar measures 

are often submitted by two or more organizations. For example, no fewer than four measures 

ask for the fraction of diabetic patients with hemoglobin A1c levels above 9 percent.

7 http://www.rand.org/pubs/monographs/MG680/

http://www.rand.org/pubs/monographs/MG680/
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a citation in a peer-reviewed article or report applying or evalu-1. 
ating the measure’s properties; or
peer-reviewed documentation of the measure’s reliability and 2. 
validity; or
development, modification, or endorsement by an organization 3. 
that promotes rigorous development and use of clinical perfor-
mance measures.

According to the documentation on the NQMC Web site, 15 
percent of the measures require only data from administrative sources 
(e.g., claims, eligibility), pharmacy data, or public health reports. These 
measures could probably be implemented for both direct and pur-
chased care with data currently available to the MHS. Another 45 per-
cent require, in addition, data elements typically available in laboratory 
reports, medical records, or patient registries. AHLTA should make it 
possible for the MHS to implement all or most of these measures for 
the direct care system,8 but not for purchased care. The remaining 40 
percent of the measures require special data collection, such as surveys. 
To the extent that the MHS is willing to field the necessary data collec-
tion efforts (it already  conducts a number of surveys), these measures 
could be implemented for both direct and purchased care.

We associated each NQMC measures with strategic objectives (a 
full description of our method appears in the appendix). Each mea-
sure was associated with zero (168 measures), one (514 measures), or 
two (471 measures) objectives. Table 5.2 shows the number of NQMC 
assigned to each objective. All but a handful of the assignments were to 
the objectives considered in this section.

We next discuss the extent to which the NQMC measures pro-
vide good coverage of these strategic objectives. Objectives C1 and IP2 
are both concerned with the degree to which patients participate effec-
tively in their own healthcare. By themselves, the raw assignment num-
bers from Table 5.2 suggest that these objectives are not well covered 

8 This should be true in general, but there are bound to be exceptions. Each measure 

requires specific data elements, and it may be that some measures require data elements that 

AHLTA happens not to collect.
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Table 5.2
Counts of Measures by Strategic Objective

Index Objective
No. of NQMC

Measures

S3 Beneficiaries are satisfied with their healthcare. 108

S4 The MHS creates healthy communities. 213

C1 “I am a partner with my healthcare team. We know and care 
about improving my health.”

21

C2 “It feels like the MHS was designed just for me.” 88

IP1 Evidence-based medicine is used to improve quality, safety, 
and appropriate utilization of services.

482

IP2 Beneficiaries partner with us to improve health outcomes. 14

IP3 Our healthcare processes are patient centered, safe, 
effective, and efficient.

331

IP6 Comprehensive globally accessible health and business 
information enables medical surveillance, evidence-based 
medicine, and effective healthcare operations.

15

L5 Personnel are recruited, trained, educated, and retained to 
meet requirements.

16

Total 1,456

by the NQMC measures. The MHS may wish to consider developing 
additional measures for these objectives. But unless and until clinicians 
use AHLTA to reach out to patients (e.g., via the TRICARE Patient 
Portal), it is hard to see how AHLTA can either influence these objec-
tives or help to measure them.

Objectives S3 and C2 are concerned with customer satisfaction. 
All the NQMC measures that we assigned to these objectives are calcu-
lated based on survey data, sometimes augmented with administrative 
data. We see no means by which AHLTA could be used to gather sat-
isfaction data, although proper use of AHLTA should indirectly influ-
ence these objectives. Accordingly, we gave low priority to identifying 
measures for these objectives. 

Objectives S4, IP1, and IP3 are all concerned with how well 
healthcare providers do their jobs. Table 5.2 shows that provider per-
formance is the primary focus of the NQMC measures. These are 
also the NQMC measures that AHLTA can influence most directly. 
In addition, it should be possible to calculate many of these measures 



46   Measuring the Strategic Value of AHLTA

automatically from the data in AHLTA’s CDM/CDW. In fact, many 
of these measures, especially those assigned to objectives IP1 and IP3, 
could readily be turned into point-of-care reminders. The reminder 
says: “I see that condition X applies to your current patient. You should 
do Y.” The measure calculates: “In what percentage of the instances 
when condition X applied did the provider do Y?”

Despite the large numbers in Table 5.2, the NQMC measures 
leave gaps and potential gaps in the coverage of objectives S4, IP1, 
and IP3. The IOM has identified gaps in currently available measures 
(IOM, 2006). Under the heading “Comprehensive Measurement” the 
IOM says:

Current performance measure sets are far too limited in scope. 
The vast majority of current measures assess the quality of care 
in terms of effectiveness and safety. Only a few, limited measures 
examine timeliness and provide insight into patients’ experiences, 
and hardly any adequately assess the efficiency or equity of care. 
Nor do measures adequately cover the entire human lifespan, as 
very few evaluate care for children, adolescents, or those at the 
end of life. Finally, too few measures exist that address matters 
particularly salient for the Medicare population, such as chronic 
obstructive pulmonary disease, stroke, dementia, and Alzheimer’s 
disease (p. 89).

From the MHS perspective, some of these gaps may not be par-
ticularly important, and there may be gaps in coverage not mentioned 
here that loom larger for the MHS. We suggest that the MHS review 
historical claims data to find which conditions impact the military ser-
vices most. New measures should be developed for any high-impact 
conditions that are neglected in the NQMC dataset. Under the head-
ing “Longitudinal Measurement” the IOM (2006) says:

The committee’s emphasis on longitudinal measurement is based 
on two distinct concerns. First, both the U.S. fee-for-service 
system and the performance measures currently in use reinforce, 
although not intentionally, the separation of settings of care by 
design (i.e., ambulatory care, home health care, hospital care, 
and nursing home care). This emphasis on separate care settings 
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has several adverse effects, including fragmentation, lack of con-
tinuity, and poor communication. Second, the effectiveness of a 
care system should ideally be reflected in its capacity to prolong 
life, maintain or improve functioning and the quality of life, and 
achieve health outcomes with a high degree of patient centered-
ness and efficiency. Achievement of these results generally involves 
care that crosses boundaries, rather than actions of a particular 
caregiver at a specific point in time. Measurement that focuses 
only on such fragments of care misses too much of what really 
matters to patients. Rather, measure sets should concentrate on 
measures of continuity and transitional care, as well as on longi-
tudinal assessments of health outcomes and costs (pp. 89–90).

One of our interviewees recommended that the MHS use “epi-
sodes of care” to incorporate care coordination (as opposed to frag-
mentation) into performance measurement. This individual described 
an episode of care as the total of all care provided for a specific medical 
problem or condition, i.e., all the care provided from the appearance 
of a medical problem until its resolution. For an acute condition, the 
resolution may be a cure. For a chronic condition, the resolution may 
consist of bringing the condition under control.

We agree that episodes of care, if one can identify them, are 
attractive units of care to analyze. Unlike a single patient encounter 
with a provider, an episode has a meaningful output (the resolution 
of the problem) that has a value. Meaningful quality, timeliness, and 
efficiency measures can be defined more readily for episodes than for 
single healthcare events. (Of course, there might still be reasons to 
examine individual events within the episode of care.)

It is difficult, however, to identify all the healthcare events that 
belong to an episode, particularly where not all care provided during 
an episode (i.e., purchased care) is recorded in AHLTA. Proprietary 
methods have been developed for constructing episodes from claims 
data,9 but we know of no publicly documented and validated method. 

9 Episode Treatment Groups (ETGs) were developed by Ingenix; The Medical Episode 

Grouper (MEG) was developed by Thomson Medstat. See Ingenix (2007) and Thomson 

Healthcare (2007) for details.
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Nonetheless, because the episode-based approach has the potential to 
yield highly clinically relevant information, it would be worthwhile 
for the MHS to investigate ways to construct episodes. Doing so—for 
even part of the workload—may be particularly informative.

Measures for Strategic Objective Related to Managing Cost (F1)

The strategic plan (OASD, 2007a) explains strategic objective F1 as 
follows:

The MHS health care delivery system will be engineered to 
achieve optimal efficiency and mission effectiveness. The TRI-
CARE benefit will reinforce appropriate use of resources and 
demand for services, and will engage the individual to actively 
manage his/her health (Appendix).

The civilian sector has little guidance to offer the MHS in measur-
ing the cost or efficiency of medical care.10 Although there are numer-
ous peer-reviewed articles on healthcare efficiency, very little has been 
published on the reliability and validity of efficiency measures. The 
NQMC measures are quality measures, and none of them addresses 
cost or efficiency. Each organization—each purchaser, each hospital 
chain—tends to develop its own measures of efficiency, based on its 
own data sources, cost structure, and objectives.

MHS strategic planning staff have developed a high-level effi-
ciency metric that measures total per member per month (PMPM) 
healthcare spending (MHS Conference, 2007d). The measure draws 
on standard methods for developing efficiency measures and illus-
trates many of the difficulties. The component measures that make up 
PMPM map to strategic objectives IP1, IP3, and F1. For IP1, the four 
measures are

relative value units (RVUs) per beneficiary for ambulatory care
relative weighted product (RWP) per beneficiary for inpatient 
care

10 See for example, Academy Health (2006). 
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prescriptions per beneficiary for pharmacy
tests per beneficiary for ancillary services.

RVUs measure the resources or effort required to produce a given 
unit of service in terms of “physician’s work input (e.g., mental effort, 
technical skill), the opportunity cost of specialty training, and the rela-
tive practice costs for each specialty” (Hsiao et al., 1988). An RWP is 
a DoD measure of workload that represents the relative resource con-
sumption of a patient’s hospitalization compared to that of other inpa-
tients (ASD/HA, 2002). 

These four resource intensity measures are not currently obtained 
from the CDR. Because AHLTA automatically assigns billing codes 
to patient encounters, the use of AHLTA to generate the four mea-
sures should result in RVU counts per beneficiary that are more con-
sistent from one MTF to another. It will not, however, improve the 
consistency of RVU counts obtained from claims for purchased care. 
AHLTA Block 3 will be able to provide pharmacy and ancillary service 
utilization. AHLTA Block 4 will subsume the inpatient record and will 
report RWP counts.

The numbers of beneficiaries forming the denominators of these 
ratios are obtained from DEERS. Because different categories of ben-
eficiaries can be expected to use different amounts of healthcare, the 
number of beneficiaries is adjusted for age, gender, and beneficiary cat-
egory. It could be important to adjust these numbers to account for 
beneficiaries who receive part of their care from outside the MHS, if 
this is not done already. Failure to adjust for this factor could make 
PMPM values look smaller than they should.

There are four cost measures corresponding to each of these 
resource consumption measures; and they map to strategic objective 
IP3:

cost per RVU for ambulatory care
cost per RWP for inpatient care
cost per prescription for pharmacy
cost per test for ancillary services.
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The cost measures are calculated as the ratio of an expenditure for a 
given service category to the number of RVUs, RWP, prescriptions, 
or tests (as appropriate) purchased by that expenditure. Expenditure 
data are obtained from the MHS’s cost accounting system, Medical 
Expense and Performance Reporting System (MEPRS); the Pharmacy 
Detail Transaction Service (PDTS); and other sources. Separate cost 
measures are calculated for each MTF and for providers of purchased 
care, thus offering a way to compare the efficiencies of different sources 
of care.

However, accounting systems generally capture costs by expen-
diture category (e.g., salaries) and by cost center (e.g., clinical depart-
ment). To estimate a cost per RVU (for example), the cost elements 
in the accounting system must be allocated to RVUs. It is easiest to 
allocate costs in proportion to RVUs, which amounts to assuming that 
every RVU produced by a particular cost center has the same cost. If 
this is not true, a change in the mix of RVUs delivered will change the 
cost per RVU.

The overall PMPM measure is obtained by multiplying each of 
the four resource intensity measures by its corresponding unit cost 
measure to derive a component PMPM, then summing the four com-
ponent PMPM measures.

The MHS has plans to improve the PMPM measures in two ways. 
First, the MHS uses RVU codes borrowed from the civilian sector, and 
some services the MHS delivers have no civilian counterpart and thus 
are omitted from the RVU counts. This artificially inflates the cost per 
RVU factors. Dinneen (MHS Conference, 2006) identified a number 
of omitted categories, including assessment of individual medical read-
iness, medical boards, and military-unique training.

Second, the Defense Medical Human Resource System-Internet 
(DMHRSi) will soon be collecting more-accurate information on how 
clinical staff spend their time. Without this information, a clinician’s 
salary cost is often attributed to his department of record. With it, 
salary costs can be allocated to the department in which the work was 
done.

The most fundamental problem with measuring cost and/or effi-
ciency is that the MHS (in common with most enterprises) records 
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costs at a more aggregate level—cost center and budget category—
than that needed to properly answer many of the questions one wishes 
to ask. All the NQMC quality measures, for example, are ultimately 
calculated from data elements that apply to individual patients and can 
therefore be aggregated over arbitrarily defined groups of patients. This 
problem afflicts civilian healthcare (indeed, every sort of enterprise) as 
much as it does the MHS—and it will not be solved quickly. 

Measures for Strategic Objective Relating to Global Access to 
Information (IP6)

The MHS balanced scorecard (OASD, 2007b) lists two measures for 
objective IP6: (1) percentage of all Standard Ambulatory Data Record 
(SADR) encounters that were completed in AHLTA and (2) satisfaction 
with AHLTA. The first is relevant to AHLTA because increases in the 
AHLTA-completed encounters increase the enterprise-wide availability 
of medical record data. User satisfaction is related to global access to 
information to the extent that more satisfied users record more AHLTA 
encounters and record them reliably. However, we reviewed no infor-
mation that would either prove or disprove this proposition.

We suggest that these two measures be augmented with measures 
of information accessibility that AHLTA could influence. Such mea-
sures require lists of information that need to be accessible in order to 
perform health and public health–related work processes in a timely 
and complete fashion. For example, the IMR process requires infor-
mation on active duty Army enlisted personnel not medically ready 
because of dental deficiencies. Information accessibility measures 
could be constructed on the model of NQMC measures developed by 
the British Medical Association that take the following form: “AHLTA 
can produce a registry of patients with chronic condition X.”  Such 
measures can be scored on a pass/fail basis.
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Theme II: Create a Deployable Medical Capability

This theme corresponds to the ability of the MHS to physically treat 
deployed personnel outside the MTFs. The Strategic Plan (OASD, 
2007a) describes this theme as follows:

Create a deployable medical capability that can go anywhere, 
anytime with flexibility, interoperability and agility.—We 
monitor globally accessible health information and rapidly 
develop and deploy innovative medical services, products and 
superbly trained medical professionals. Our involvement in the 
full range of military operations includes assistance in civil sup-
port and homeland defense (p. 14).

Table 5.3 lists the strategic objectives associated with this theme 
in the MHS Strategy Map.

We anticipate that AHLTA can be used to influence all these 
objectives except IP8, which involves technology adoption. (We dis-
cussed objective IP6 earlier, under Theme I.)

Measures for Strategic Objectives Relating to Medical Care During 
Military Operations (S2, C3, and IP5)

As described in the Strategic Plan, objective IP5 has two parts. First, 
the MHS must be able to rapidly deploy medical capability to theaters 
of operation. Second, that medical capability should be joint, interop-
erable, and interdependent so that members of any service, anywhere in 
the theater or at home station, will receive the care they need. We believe 
the deployment of a theater version of AHLTA would improve the abil-
ity to deploy medical capability. Because AHLTA’s interface is uniform 
across settings and because all services will use it, it should promote 
jointness and interoperability. We interpret interdependence to mean 
continuity of care, both within the theater and with the home station. 

We suggest that, for the purposes of evaluating the contribution 
of AHLTA to MHS strategic performance, measures for objective IP5
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Table 5.3
Strategic Objectives Associated with Theme II: 
A Deployable Medical Capability and Homeland Defense for Communities

Index Objective

S2 Deaths, injuries, and diseases are reduced, function is restored and 
performance is enhanced during and after military operations.

C3 “I have responsive, capable, and coordinated medical services anywhere, 
anytime.”

IP5 Joint, interoperable, and interdependent processes effectively deliver care 
anytime, anywhere.

IP6 Comprehensive globally accessible health and business information enables 
medical surveillance, evidence-based medicine, and effective healthcare 
operations.

IP7 DoD homeland defenses, civil support and military medical operations are 
effectively supported.

IP8 New products, processes and services are rapidly developed and deployed 
to support the mission—”Bench to Battlefield.”

should be measures of the continuity of care. Continuously available, 
coordinated, high-quality care should reduce deaths, injuries, and dis-
ease during operations and improve the care of service members who 
suffer wounds, injuries, or disease in-theater (objective S2). Simultane-
ously, commanders and service members should gain confidence that 
high-quality care will be available anywhere, anytime (objective C3).

One approach to assessing continuity of care would be to develop 
episode-level measures of treatment processes and health outcomes. We 
discussed the challenges presented by this approach above. As an alter-
native, we suggest the creation of a targeted list of AHLTA’s technical 
capabilities that contribute to continuity of care in selected strategic 
domains (e.g., care of deployed forces, care of dependents with chronic 
conditions), development of measures demonstrating the deployment 
and active use of such capabilities. For example, consider a service 
member who needs medical care in a theater of operations. Measures 
relevant to this situation might include the following: (1) Does AHLTA 
have the ability to provide the first responder with the needed infor-
mation about this service member (e.g., blood type, allergies, medica-
tions)? (2) Once the service member is transported to a field hospital, 
does the physician have the first responder’s notes? (3) If the service 
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member must be evacuated out of theater, does the destination MTF 
have information about previous treatment in-theater?

Measures of objective S2 can be patterned after the quality mea-
sures in the NQMC. The NQMC has essentially no measures for 
trauma care, whether physical or psychological. However, in addition 
to the NQMC, the National Guideline Clearinghouse (NGC) contains 
some guidelines related to treatment of traumatic injury. For example, 
the Brain Trauma Foundation submitted a guideline on the manage-
ment of severe traumatic brain injury, and the Paralyzed Veterans of 
America submitted one on outcomes following traumatic spinal cord 
injury. While a guideline is not a measure of the quality of care, it may 
be possible to construct measures of the difference between a guideline 
and the care actually delivered.

We remind the reader that before a measure is adopted, it should 
be tested for reliability (the degree to which it suffers from random vari-
ation) and validity (the degree to which it measures what is intended). 
The suggestions we have just made have not been assessed in this way.

Measures for Strategic Objectives Relating to Homeland Defense 
and Civil Support (IP7)

Objective IP7 extends support for military operations (objective 
IP5) to assistance in civil support and homeland defense opera-
tions, such as disaster relief and management of pandemic influenza.  
AHLTA’s role in facilitating this objective may be limited because it 
only maintains data on its own military beneficiaries treated in MTFs. 
To the extent that DoD beneficiaries are affected by such events, how-
ever, AHTLA will have a role in facilitating care and disease surveil-
lance, as discussed earlier.

Theme III: Provide a Medically Ready and Protected Force

This theme corresponds to the ability of the MHS to assure the physical 
health of deployable and deployed forces. The Strategic Plan (OASD, 
2007a) describes this theme as follows:
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Provide a medically ready and protected force and medical 
protection for communities.—We continuously monitor health 
status, identify medical threats and find ways to provide protec-
tion and improve health for individuals, communities and the 
Nation. These surveillance activities focus our delivery of Indi-
vidual Medical Readiness services to improve health and enhance 
human performance and make the environment safer so service 
members can withstand health threats in hostile settings. We 
develop countermeasures to protect against medical threats for 
the military force and the nation (p. 14).

Table 5.4 lists the strategic objectives associated with this theme 
in the MHS Strategy Map.

We anticipate that AHLTA can be used to influence progress 
toward all these objectives except IP8, which relates to technology 
adoption. (We discussed objective IP6 earlier, under Theme I.)

Measures for Strategic Objectives Relating to Monitoring Health 
Status (IP9) 

The Strategic Plan (OASD, 2007a) explains objective IP9 as follows:

Throughout the life cycle of a service member, the system will 
capture and analyze health information and identify health haz-
ards associated with the military environment enabling focused 
health promotion and disease prevention (Appendix).

AHLTA can capture information on reported symptoms and 
diagnosed conditions as needed. To use AHLTA-generated informa-
tion for health promotion and disease prevention, it must be linked 
with data on the larger at-risk population using data such as DEERS, 
surveillance databases, or registries of DoD beneficiaries with diag-
nosed health conditions. Using this type of linked data, AHLTA’s con-
tribution to health promotion and disease prevention can be measured 
using many of the measures in the NQMC set.
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Table 5.4
Strategic Objectives Associated with Theme III: 
A Medically Ready and Protected Force

Index Objective

S1 Forces are medically ready to deploy, their performance is enhanced through 
medical interventions, and both the force and communities are protected 
from medical threats

C4 “The MHS supports me in achieving individual medical readiness and 
enhancing performance.”

IP6 Comprehensive globally accessible health and business information enables 
medical surveillance, evidence-based medicine, and effective healthcare 
operations

IP8 New products, processes, and services are rapidly developed and deployed to 
support the mission —“Bench to Battlefield”

IP9 Continuous, efficient health status monitoring focuses health improvement 
activities

IP10 Individual medical readiness is assessed and managed to improve health and 
enhance performance

AHLTA can be used retrospectively to support epidemiologic 
investigations of the relationship between potential health hazards 
posed by military operations. To demonstrate AHLTA’s contribu-
tion to such investigations, the MHS should maintain careful records 
documenting the timeliness with which AHLTA data is made avail-
able to investigators and the completeness and accuracy with which 
AHLTA records are linked to data documenting the exposures being 
investigated.

AHLTA can also play a prospective role in identifying the 
health hazards associated with military operations that have not yet 
been identified. The MHS already has a population surveillance tool, 
ESSENCE (MHS Conference, 2007b). We anticipate that incorporat-
ing data from AHLTA will improve the tool by making information 
on symptoms available in a more complete and rapid fashion compared 
with methods that rely on review of paper medical records and existing 
(non–clinically specific) administrative data. 

Measures of AHLTA’s contribution to surveillance should aim to 
document (1) improvements in surveillance capabilities resulting from 
AHLTA’s implementation and (2) instances in which AHLTA imple-
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mentation facilitated DoD’s rapid response to a biothreat. Examples of 
such improvements might include expanded abilities to

monitor a greater range of diseases and symptoms
rapidly and accurately link symptom data to exposure data
track exposed individuals over long periods of time and wide geo-
graphic areas
alert clinicians at the point of care to document symptoms and 
conditions that are under active investigation.

Measures for Strategic Objectives Relating to Individual Medical 
Readiness (S1, C4, and IP10)

The military has precise criteria that define IMR status. To be medi-
cally ready, a service member requires a periodic health assessment, 
must not have a deployment-limiting condition, must need no or only 
nonurgent dental treatment, must have up-to-date immunizations, and 
must have the appropriate medical equipment (e.g., eyeglasses includ-
ing corrective lens inserts for a gas mask, hearing aids). Each crite-
rion relates to measures corresponding to strategic objectives IP10, S1,  
and C4. 

IMR-related objectives can be influenced by features of AHLTA 
that provide the service member with access to his or her health infor-
mation and send the service member and clinician reminders that a 
given action must be taken to become IMR-certified. However, we 
know of no current plans to enable AHLTA to send reminders to ser-
vice members.

Because AHLTA is not yet linked to IMR-related data systems—
e.g., the Medical Protection System (MEDPROS)—and does not yet 
host personal health records, we recommend that the MHS explore the 
feasibility of demonstrating the effect of AHLTA on the IMR process 
through a prospective study design of the type described in Chapter 
Three. Close coordination around the planned rollout of IMR-related 
capabilities could help maximize the validity and precision of such 
a study. The study could compare change over time in the following 
IMR-related outcomes for a defined population or cohort pre- and 
post- implementation of IMR-related AHLTA features: 
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Members of the relevant population who meet a given criterion1. 
Members who we know do not meet the criterion2. 
Members who we know do not meet the criterion and who have 3. 
been reminded that their IMR status needs to be resolved
Members for whom it is not known whether they meet the 4. 
criterion
Members for whom it is not known whether they meet the cri-5. 
terion and who have been reminded that their IMR status needs 
to be resolved.

The change over time in the ratio of Group 4 members to the 
population or cohort of interest could potentially measure AHLTA’s 
contribution to the effective management of the IMR process (IP10). 
Change over time in the ratio of Group 1 to the whole defined popu-
lation is a logical measure of changes in the overall level of readiness 
(S1). The change over time in the ratio (Group 3 + Group 5) / (Group 
2 + Group 4) may be a reasonable proxy for the perceptions of active 
duty personnel regarding the supportiveness of the MHS in the IMR 
process (C4).

The Remaining Strategic Objectives

Tables 5.5 and 5.6 list the remaining MHS strategic objectives not 
discussed in the previous sections. Because AHLTA’s contribution to 
these remaining objectives is indirect, we do not propose AHLTA-sen-
sitive outcome measures for them. Nonetheless, we suggest that the 
MHS monitor and document these indirect relationships as a means of 
specifying logic models describing the process through which AHLTA 
influences MHS strategic outcomes. As we suggested in Chapter Three, 
well-specified logic models play a key role in the quantitative measure-
ment of AHLTA’s effects.
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Table 5.5
Strategic Objectives for the Learning and Growth Perspective

Index Objective

Organization and Culture

L1 Employees create success for customers.

L2 The MHS embodies performance-based management and a culture of 
innovation focused on results.

L3 Culture of jointness and interagency cooperation.

L4 Authority and accountability are aligned throughout MHS.

Human Capital

L5 Personnel are recruited, trained, educated, and retained to meet 
requirements.

Science and Technology

L6 DoD biomedical R&D is coordinated and focused on militarily relevant issues.

L7 IM/IT is leveraged to enhance capabilities.

Table 5.6
Strategic Objectives for the Resources Perspective

Index Objective

R1 Resources are predictably available, aligned, and transparent.

R2 Infrastructure is maintained and improved to optimize performance.
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CHAPTER SIX

Strategic Management

In Chapter Five, we discussed outcome measures for the MHS 
strategic objectives. We pointed out that the strategic objectives are too 
general and abstract to be used directly in measuring AHLTA’s effect 
on performance. Thus, it takes a collection of hundreds of concrete and 
detailed outcome measures to capture the full intent of a single strate-
gic objective.

Senior leadership, however, need to know the degree to which the 
strategic objective is being achieved. They cannot afford to concern 
themselves with hundreds of details. In this chapter, we address the 
issue of summarizing the hundreds of detailed measures into a handful 
of strategic measures—i.e., aggregate indicators for a strategic objective. 
The IOM identifies the lack of strategic (in IOM terms “aggregate”) 
measures as an important gap in the set of currently available qual-
ity measures (IOM, 2006, pp. 91–95). Our proposals for constructing 
strategic measures from detailed measures parallel theirs.

Inevitably, high-level, strategic measures (e.g., total PMPM cost) 
will contain less information than the original, detailed measures. For 
this reason, senior leadership should retain the option to drill down 
into the detail to diagnose problems. If one constructs the strategic 
measures as we describe, an audit trail will exist that makes drilling 
down possible.

As is true for the detailed measures from Chapter Five, we are pri-
marily concerned with using the strategic measures as outcome mea-
sures for the treatment-outcomes methodology described in Chapter 
Three. Used in this way, they will be measures of the strategic value of 
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various uses of AHLTA. But these measures play a more general role in 
MHS strategic management. The MHS strategic plan (OASD, 2007a) 
says:

Senior leadership will conduct periodic reviews of MHS per-
formance against our strategic targets and adjust activities and 
resources to continuously improve (p. 8).

The remainder of this chapter is divided into two sections. The 
first discusses approaches for constructing strategic measures from the 
detailed measures of Chapter Five. The second discusses how to use 
strategic measures for strategic management.

Constructing Strategic Measures from Detailed Measures

To build strategic or aggregate measures from detailed measures, it is 
important to understand the basic structure of a detailed measure. All 
the NQMC measures are built up from two items of information about 
each individual: (1) whether the individual is eligible for this measure 
(equivalently, whether the measure applies to this patient); and (2) a 
score for each eligible individual. For example, consider the following 
typical quality measure taken from the NQMC, one of 20 measures 
submitted by the National Diabetes Quality Improvement Alliance:

Adult diabetes: percentage of patients with most-recent HbA1c 
level greater than 9.0 percent (poor control).

For this measure, the eligible individuals are patients diagnosed with 
diabetes, and the score for an eligible individual is 1 if the individual’s 
most-recent HbA1c level exceeds 9 percent and 0 otherwise. To obtain 
the score for an eligible individual, one must scan historical laboratory 
results for each patient. Other measures may only require looking at 
the record for a single patient encounter.
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Measures and Subsets of the Beneficiary Population

Measures can be specified in various ways to serve different purposes. 
If we include all DoD beneficiaries with diabetes in the denominator, 
we obtain a measure of overall MHS performance. If we include only 
beneficiaries treated at a specific MTF, then we will measure MTF per-
formance. If we include only those treated by a particular physician, 
we are measuring physician performance. Similarly, we can define a 
measure for only active duty service members, or only females, or only 
beneficiaries between 45 and 75 years of age, or any combination of 
these conditions. Thus this single National Diabetes Quality Improve-
ment Alliance “measure” is actually a template for a large number of 
specific measures, one for every possible subset of DoD beneficiaries 
diagnosed with diabetes.

There are many sensible ways to partition the population. For 
example, if older diabetics are more likely to have high HbA1c levels, 
it makes sense to define separate measures by age group, so that an 
MTF is not mistaken for a low performer simply because the diabetics 
it treats are older than the average for the whole MHS.

It also makes sense to look separately at beneficiaries who receive 
most of their care from MHS facilities (direct care) versus those who 
receive a large portion of their care from civilian providers (purchased 
care or non-MHS sources). AHLTA will provide medical record data 
for direct care (for ambulatory care at present; for all care once AHLTA 
is fully deployed). The MHS currently receives claims data for pur-
chased care, and no data for care delivered by non-MHS sources. As 
explained in Chapter Five, MHS will then be able to calculate a richer 
set of measures for beneficiaries who mostly receive direct care.

Composite Measures

So far we have discussed only one of the 20 measures that the National 
Diabetes Quality Improvement Alliance submitted to the NQMC. If 
we define a set of measures for each one, as we did for the first, we 
multiply the total number of measures by 20. To mitigate this prolif-
eration, we define composite measures, i.e., measures defined from other 
measures. Here are three of the National Diabetes Quality Improve-
ment Alliance measures, including the one we have been discussing:
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Adult diabetes: percentage of patients with most-recent HbA1c 1. 
level greater than 9.0 percent (poor control).
Adult diabetes: percentage of patients with most-recent low- 2. 
density lipoprotein–cholesterol (LDL-C) less than 130 mg/dL.
Adult diabetes: percentage of patients with most-recent blood 3. 
pressure less than 140/90 mm Hg.

These three measures can be combined into a composite measure:

Adult diabetes: percentage of patients with most-recent HbA1c 
level greater than 9.0 percent (poor control), or most-recent 
LDL-C greater than or equal to 130 mg/dL, or most-recent blood 
pressure greater than or equal to 140/90 mm Hg.

The denominator would be a subset of DoD beneficiaries with diabe-
tes. The numerator would be a count of patients from the denomina-
tor who either (1) belong in the numerator of the first measure, or (2) 
do not belong in the numerator of the second measure, or (3) do not 
belong in the numerator of the third measure. The composite measure 
counts patients who exhibit unhealthy values for any of the three mea-
sures it was constructed from.

A composite measure summarizes the measures it is constructed 
from. One might collect all the detailed measures that address health-
care for diabetics and try to build a composite that measured the over-
all quality of care for diabetics. One could build such composite mea-
sures for asthma, chronic obstructive pulmonary disease (COPD), 
heart failure, and other chronic conditions, and build a composite of 
those composites that measures the overall quality of care for chronic 
conditions.

Assume one could map the detailed measures to the MHS stra-
tegic objectives. (The measure catalog described in the appendix con-
tains such a mapping, but it is not unique. Many measures are mapped 
to two strategic objectives.) From the detailed measures associated 
with a particular strategic objective, one could build a composite that 
measured the degree to which the MHS was achieving that strategic 
objective.
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If the composite measure indicates that all is well, one can ignore 
the components. If the composite measure indicates that there is a 
problem, one can drill down to the component measures to shed more 
light on the source and nature of the problem. Thus a composite mea-
sure should be designed to indicate as accurately as possible when the 
consumers of the measure—for example, the MHS senior leadership—
need to look deeper. If the measure indicates that all is well when it is 
not, leadership will ignore problems that they should be addressing. If 
the measure indicates that problems exist when in fact they do not, the 
leadership will waste effort.

Composite Measures from Logic Models and Event Chains

Another way to reduce the number of measures to be considered 
involves logic models. We discussed logic models and their event chains 
in Chapter Three. They can be useful even if they contain no causal 
links to AHLTA.

Consider again the above HbA1c measure: Adult diabetes: per-
centage of patients with most-recent HbA1c level greater than 9.0 per-
cent (poor control). The denominator contains a subset of DoD ben-
eficiaries; the numerator, a subset of the denominator—namely, those 
with most-recent HbA1c level greater than 9 percent. We can further 
divide the patients who are in the denominator but not in the numera-
tor into those who have a recent HbA1c level in their records and those 
who do not. The measure could be low for either of two reasons: (1) 
almost all diabetics have recent HbA1c levels and most of their levels 
are less than 9 percent; or (2) only a few diabetics have recent HbA1c 
levels. It is good if the measure is low for the first reason, but bad if it 
is low for the second reason.

The National Diabetes Quality Improvement Alliance submitted 
measures to deal with this issue.

Adult diabetes: percentage of patients receiving one or more 
HbA1c test(s).

Adult diabetes: percentage of patients with at least one LDL-C 
test. 
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There is no similar measure asking whether the patient’s blood pressure 
has been measured.

We can think of a simple event chain consisting of two links: 
first, test a patient’s HbA1c level; second, get the result of the test. We 
associate a measure with each link. The percentage of patients who are 
tested (first link) indicates whether the patient is receiving the proper 
care. The percentage of patients for whom the result exceeds 9 percent 
(second link) indicates something about how effectively the patient is 
controlling his or her blood glucose (the HbA1c level is an indicator 
of blood glucose control), which has implications for the likelihood of 
suffering microvascular complications of diabetes later on.

We could add a third link at the beginning of the chain, recom-
mending that the patient be tested. The patient getting the test is now 
the second link, and obtaining the result of the test is the third link. 
Now we have three measures: (1) percentage of diabetic patients who 
receive a recommendation for a HbA1c test; (2) percentage of patients 
receiving the recommendation who actually get the test; and (3) per-
centage of patients who got the test that have a result over 9 percent. 
We may regard the first measure as indicating whether patients in the 
subset receive proper care, the second measure as indicating whether 
they are partnering with their providers, and the third measure as indi-
cating whether they are successfully maintaining their health.

We can readily define an overall measure for either cause-and-
effect chain. It is the percentage of patients with diabetes whose most-
recent HbA1c level is either not known or exceeds 9 percent. If this 
percentage is low enough, there is no need to examine the measures 
individually. If the percentage is high enough to indicate a problem, 
then one can drill down to the component measures to shed light on 
the source and nature of the problem.

Selecting Measures to Display to Senior Leaders

We started with a large number of detailed measures (more precisely, 
measure templates), such as the National Diabetes Quality Improve-
ment Alliance measure cited at the beginning of this section. We 
described how to generate even more measures from them by varying 
the subset of DoD beneficiaries on which a measure is defined. True, 
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we can reduce the number of measures we need to look at by defining 
composite measures, but we must choose the subsets of beneficiaries 
for which we define them, as well. Even the thoughtful construction 
of composite measures can result in an impracticably large number of 
measures. 

We think that the best way to deal with the problem of mea-
sure proliferation is to establish an analytical support group within the 
strategic management system. This group can produce the standard 
reports that managers will doubtless want to see, but they have two 
more important functions. First, they will screen the measures to select 
the information that senior leaders will need in order to decide where 
problems may exist and which problems they need to address first. 
They will design composite and aggregate measures1 and nonstandard 
reports to convey this information economically. Second, if needed, 
they will drill down from the composite measures to their component 
measures as described earlier, to shed light on the source and nature of 
the problem.

Uses of Strategic Measurement

In this section, we discuss uses of strategic measures. First, they can 
alert senior leadership to problems. Second, they can help the lead-
ership diagnose those problems and decide how to respond to them. 
Third, they can sometimes be part of that response.

Recognizing Problems

To recognize a problem, one needs a measure and something to com-
pare it to. For example, is it a problem that 25 percent of diabetics have 
HbA1c levels above 9 percent?

One can compare this number to a benchmark, perhaps obtained 
from other healthcare systems. For this measure, the NCQA states that 

1  The IOM (2006, p. 91–97) reports interest and some research into composite measures, 

but little actual use of them in civilian healthcare. We suggest that MHS analysts neverthe-

less review the literature for composite measures and borrow what they can.
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commercial health plans reported in 2006 that 29.7 percent of diabet-
ics had a most-recent HbA1c level over 9 percent. Medicare reported 
23.6 percent, and Medicaid reported 49.1 percent (NCQA, 2006). In 
this context, 25 percent does not appear to be excessive.

One can also compare this number to the same measure prior 
to the implementation of AHLTA. Tracking a measure over time in 
this way can reveal trends, either worrisome or promising. Even if the 
measure is average or better today, a worrisome trend (for this measure, 
an upward trend) might signal a looming problem. Conversely, even if 
the measure is worse than average today, a promising trend may signal 
that the problem is on the way to being solved. It is unwise, perhaps, 
to accept this interpretation unless one understands why the trend is 
promising. For example, one may have done something in the past year 
to fix the problem and see the promising trend as evidence that the fix 
is working.

It is important to realize, however, that information is lost when 
measures are summarized, aggregated, or otherwise combined. Because 
of this loss of information, the aggregate measure can tell us something 
different than the detailed measures—it can mislead us. Depending on 
how the aggregate measure is constructed, it can tell us all is well when 
the detailed measures are showing problems, or it can indicate that 
there are big problems when in fact the problems are small.

A common way to construct an aggregate measure is to aver-
age many detailed measures. For example, the percentage of diabetics 
whose HbA1c exceeds 9 percent (poor control) can be calculated for 
the MHS as a whole, or for individual MTFs. The figure for the MHS 
as a whole can look entirely reasonable even though one or two MTFs 
have unacceptably high percentages. The overall average for the MHS 
is concealing a problem that the more-detailed MTF-specific measures 
identify.

This problem can be avoided by combining the detailed MTF-
specific measures in a different way—for example, by defining the 
aggregate measure as the maximum percentage observed at any MTF. 
This approach tends to amplify the apparent problem because the mea-
sure has the same value regardless of whether all MTFs have high per-
centages or only one.
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Intermediate kinds of measures are also possible, measures that 
are less likely than the simple average to conceal problems but also less 
likely than the maximum over MTFs to overstate problems. But no 
aggregate measure avoids both errors altogether.

Variation is often a signal of problems. One finds variation by 
comparing how different entities within the MHS use AHLTA to 
manage diabetic patients. If very different percentages of diabetics have 
HbA1c levels over 9 percent, depending on which MTF provides their 
treatment, then perhaps clinicians in low-performing MTFs can learn 
better approaches from clinicians in high-performing MTFs. One must 
be careful, of course, to adjust for sources of variation other than the 
MTF, such as case-mix differences.

It is necessary, then, to use good judgment in the construction 
and use of aggregate measures. It is reasonable, for example, to aggre-
gate a set of detailed measures in several ways, each with a different 
propensity to overstate or understate problems. If no problem is shown 
by an aggregate measure that tends to overstate problems, one probably 
needn’t look any deeper. An aggregate measure thus becomes a screen 
to focus a manager’s attention where it most needs to be.

Diagnosing Problems

Earlier we discussed one strategy for diagnosing a problem once it has 
been recognized—namely, drilling down from composite measures to 
their component measures. But any technique for analyzing the data 
available to the MHS could contribute.

Recall that each detailed measure serves as a template for innu-
merable strategic measures, with each strategic measure obtained by 
specifying a subset of DoD beneficiaries. The subset may be defined 
using any data elements that can be associated with each beneficiary 
that might potentially contribute to the value of the measure. Data 
elements could include demographic factors (the patient’s age, gender, 
ethnicity), socioeconomic factors (income, type of job), and factors 
related to health and healthcare (treating MTF, comorbidities).

It is worthwhile to define standard subsets, such as patients by age 
and treating MTF. Measures based on standard subsets are useful for 
tracking performance changes over time. But it is also worthwhile to 
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build models that estimate the value of a measure as a function of the 
various data elements. 

Fixing Problems

Strategic measurement of performance will not fix problems in and of 
itself, but it can play a role. First, one can publish performance differ-
ences between MHS entities, such as MTFs or individual clinicians, 
and map them to differences in the use of AHLTA. This can provide 
managers and individuals motivational feedback for the use of AHLTA 
in performance improvement.

Second, process improvement projects in healthcare (and other 
industries) generally utilize an iterative process of measurement, 
change, and measurement. The analysis done to diagnose a problem 
yields a hypothesis about what can be done to fix it. As part of imple-
menting the fix, one should track whether it is having the desired effect 
and if not, adjust it. For example, one might measure the compliance 
rate with preventative measures before and after a reminder system is 
installed to tailor and fine-tune the reminders.
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CHAPTER SEVEN

Concluding Comments

The objective of this project was to help the MHS develop a frame-
work and define specific measures to be used to judge and report the 
efficiency, safety, and health benefits of the AHLTA electronic medical 
record system as it becomes fully deployed. In this chapter, we briefly 
summarize the framework we developed and discuss what remains to 
be done to implement the measures and use them to assess AHLTA’s 
contribution to MHS performance.

Framework

The framework consists of three elements: 

The MHS strategic objectives, which are the dimensions of per-1. 
formance along which AHLTA should be judged.
Our recommended approach for estimating the effects of spe-2. 
cific uses of AHLTA on the basic measures. Previously, we called 
the specific uses of AHLTA “treatments.” Our approach lays out 
a logic model that describes a causal chain connecting the treat-
ment to the basic measures. To estimate the overall effects of 
AHLTA on the high level measures requires that we aggregate 
or summarize not only over basic measures, but over treatments 
as well.
Specific outcome measures or measurement approaches for the 3. 
purpose of assessing AHLTA’s effect on MHS performance. The 
raw data for calculating measures describe the MHS one patient 
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and one encounter at a time. The basic measures are calculated 
at this very detailed level, and higher-level measures are formed 
by selecting, aggregating, and summarizing the detailed mea-
sures. High-level managers need high-level measures to avoid 
information overload, but when a high-level measure shows that 
a problem exists, it must be possible to drill back down to more 
detailed levels in order to pinpoint that problem.

Implementing Measures

Three conditions must be satisfied in order to implement the measures 
we suggest in Chapter Five. First, one must define an algorithm for cal-
culating it. The algorithm identifies all the data elements that appear in 
the calculation and gives the formula or procedure for combining the 
data elements into the measure. Algorithms have been defined for all 
the NQMC measures and will be simple to devise for IMR measures.
The MHS has developed algorithms for the PMPM efficiency mea-
sures. Algorithms are lacking for other measures we discussed in Chap-
ter Five (e.g., for medical care during military operations or for public 
health surveillance). 

Second, a measure should be tested for reliability and validity. 
According to the NQMC Web site, reliability is the degree to which 
the measure is free from random error, while validity is the degree to 
which the measure is associated with what it purports to measure.1 
Submitters of measures to the NQMC must provide documented peer-
reviewed evidence evaluating the reliability and validity of the mea-
sures they submit. Until algorithms have been constructed for other 
measures discussed in Chapter Five, it will not be possible to assess 
their reliability and validity.

Third, one must identify sources for the needed data elements, a 
task that remains to be done. Can a data element be found in exist-
ing MHS data systems, such as the Standard Inpatient Data Record 
(SIDR) or SADR? Will it be captured in AHLTA’s CDR, and, if so, 

1 See National Quality Measures Clearinghouse (NQMC), 2007. 
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will it truly be a data element or will it be buried in free text? It is also 
important to know whether the data elements will be accurately and 
consistently available. If a data element is missing much of the time, 
or is interpreted differently at one installation than another, measures 
calculated using the data element may be meaningless noise.

Technical difficulties may arise when a measure requires informa-
tion from multiple sources. For example, the PMPM efficiency mea-
sures require data on cost (from MEPRS) and on work done (from the 
SIDR and SADR, for example). An algorithm had to be constructed 
to allocate cost (in the categories used in MEPRS) to units of work (in 
the categories used in the SIDR and SADR).

Measures must be implemented in a way that accommodates 
beneficiaries with missing data. As AHLTA and the CDM/CDW are 
deployed, they will make progressively more data available on a sub-
stantial fraction of MHS beneficiaries, but data will be collected for 
some but not all beneficiaries. The data available for a beneficiary will 
be most complete if the beneficiary received all his care from the direct 
care system, and less complete if he receives some or all his care from 
the purchased care system or out of the system.

There are several ways to accommodate missing data. For exam-
ple, we may identify groups of beneficiaries with much the same data 
elements available—for example, those whose primary care physi-
cian is in the direct care system, versus in the purchased care system, 
versus neither. We might then apply different measures to the differ-
ent groups. Or we can revise a measure to accommodate missing data. 
Recall that a measure is built up from two items of information about 
each individual: (1) whether the individual is eligible for this measure 
(equivalently, whether the measure applies to this patient); and (2) a 
score for each eligible individual. One can accommodate missing data 
by adjusting either item of information. Thus one can redefine eligibil-
ity for the measure to exclude those for whom critical data elements are 
missing, or one can add a score that means “data are missing.”

Logically, it should be possible to make better, more-reliable mea-
surements of MHS performance with more-complete data. Since the 
deployment of AHLTA and the CDM/CDW will make more data 
available, it should be possible to improve these measurements. How-
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ever, it is beyond the scope of this project to consider this issue in 
depth.

Analysis Capability

The framework requires an entity that can calculate the measures and 
perform the analyses needed to assess the benefits of AHLTA. The 
entity that performs analytic functions will need ready access to the 
CDM/CDW and many other data systems, including those that are 
collected and maintained by the Executive Information and Decision 
Support (EIDS) system.2 

Much more will be required of this entity than simply assembling 
and cleaning data, calculating sets of measures, and generating a stan-
dard set of reports each month. It must also perform analyses using the 
methods from Chapter Three. As pointed out in Chapter Five, the cur-
rently available measures are not sufficient for the needs of the MHS. 
Additional detailed measures should be developed to cover strategic 
objectives whose current coverage is deficient. Strategic measures must 
be constructed from the detailed measures. The organizational home 
of the framework should be involved in these tasks, though not neces-
sarily without help.

We anticipate that many of the treatments to be analyzed will 
originate as process improvement exercises at individual installations. 
The entity will need to provide analytic support for these efforts.

If the MHS as a whole is to benefit from an improved process 
developed at one installation, the improvement must be spread to 
others. The analysis organization can act as a clearinghouse for infor-
mation on all installations’ improvement efforts. This is by no means 
sufficient to spread improvements, but it may help.

Finally, the measures we have discussed capture progress toward 
the MHS strategic objectives from any cause, not just from the use of 
AHLTA. Ultimately, the organization selected to host the framework

2  See the EIDS home page (MHS, 2007).
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should not focus exclusively on estimating benefits from AHLTA, 
although this may be its initial focus. It should look ahead to provid-
ing reports and analysis of broader utility.
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APPENDIX

Catalog of NQMC Measures

We have constructed a catalog of all 1,153 measures available on the 
NQMC Web site as of April 11, 2007. (See NQMC, 2007). It is located 
on the Web at:
http://www.rand.org/pubs/monographs/MG680/
It is in the form of a Microsoft Excel file, “Catalog of NQMC Mea-
sures 070411.xls,” with the following data elements:

NQMC number1. 
Title2. 
Preferred result3. 
Denominator and numerator4. 
Measure source5. 
Measure group and subgroup6. 
Primary and secondary NQMC domains7. 
1st through 3rd IOM aims8. 
1st through 4th IOM need9. 
1st through 4th data source10. 
Current and future computability11. 
Useful measure of AHLTA’s effect? Why or why not?12. 
1st and 2nd strategic objective13. 

We obtained data for items 1–10 from the “complete summaries” 
of the measures, which we downloaded from the NQMC site between 
December 20, 2006 and April 11, 2007. Some of the summaries may 
have been revised since then. We generated the information for items 
11–13 as described below.

http://www.rand.org/pubs/monographs/MG680/
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NQMC Number

NQMC has given each measure a six-digit number, which we have 
included in the catalog as a convenient way to identify a measure 
on the NQMC site. In the catalog, this data element takes the form 
“NQMC123456.”

Title

We copied the title of each measure verbatim from the complete 
summary.

Preferred Result

This data element is a slightly edited version of an item called the “Inter-
pretation of Score” in each complete summary. Its possible values are 
shown in Table A.1.

Table A.1
Possible Values of “Preferred Result”

Value in “Preferred Result” Column Count

Better quality is associated with a higher score, 832

Better quality is associated with a lower score, 135

Better quality is associated with a defined interval, 2

Passing score defines better quality, 16

Unspecified 168

Total 1,153

Denominator and Numerator

Virtually all the NQMC measures are ratios. Each measure is con-
structed by selecting occurrences of some set of conditions from a data-
base, and giving each occurrence a score. The denominator is a count 
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of the occurrences; the numerator is the sum of the scores of the occur-
rences in the denominator.

Measure NQMC000596, “Adult diabetes: percentage of patients 
receiving one or more A1c test(s),” provides a particularly simple exam-
ple. The denominator is defined as “All patients diagnosed with diabe-
tes aged 18–75 years,” and the numerator as “The number of patients 
from the denominator who received one or more A1c test(s).” A more-
complex example might restrict the denominator to people who have 
been members of a particular health plan for at least a specified period 
of time and might restrict the numerator to people whose most-recent 
A1c test was performed within a specified time window.

The catalog descriptions of the denominators and numerators are 
edited versions of the descriptions in the complete summaries.

Measure Source

As described in Chapter Five, AHRQ invites developers of quality 
measures to submit measures that meet certain inclusion criteria. Table 
A.2 shows the organizations that appear in the catalog as the sources of 
measures. The complete summaries sometimes name multiple sources 
for a measure. For the catalog we arbitrarily selected one of them.

Table A.2
Source Organizations of NQMC Measures

Source Organization
No. of NQMC

Measures

Accreditation Association for Ambulatory Health  
Care Institute for Quality Improvement

2

AHRQ 121

American Medical Directors Association 65

Arthritis Foundation 34

British Medical Association/National Health System  
(NHS) Confederation

56

Canadian Cardiovascular Outcomes Research Team 19

Child and Adolescent Health Measurement Initiative 7

Child Health Corporation of America 3
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Table A.2— continued

Source Organization
No. of NQMC

Measures

Centers for Medicare and Medicaid Services (CMS) 78

Family Violence Prevention Fund 8

Focus On Therapeutic Outcomes, Inc 6

HealthPartners 2

HEDIS 2006 62

HRSA 42

ICSI 117

Inouye, Sharon K. M.D., M.P.H. 1

Joint Commission 38

Kolcaba, Katharine Ph.D. 1

Manitoba Centre for Health Policy 13

McLean Hospital 7

National Diabetes Quality Improvement Alliance 20

New York State Department of Health AIDS Institute 175

Physician Consortium for Performance Improvement 53

Press Ganey Associates, Inc 63

Renal Physicians Association 35

Therapeutic Associates, Inc. 1

VHA 43

VHA Mental Illness Research, Education and Clinical 
Center (MIRECC)

18

Wisconsin Collaborative for Healthcare Quality 2

Wisconsin DHFS 61

Total 1,153

Measure Group and Subgroup

On the NQMC site, measures from each source are organized into a 
hierarchy. The hierarchy containing a measure may consist of as many 
as five levels, but it usually consists of no more than three (the mea-
sure and two higher levels) and often no more than two. The hierar-
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chies for different sources do not appear to have a common organizing 
principle.

We selected up to two levels above the measure as our group and 
subgroup.

For measures with no levels between the measure and the source 
(i.e., intermediate levels), we left the group and subgroup blank.
For measures with one intermediate level, we set the group to the 
name of that level and left the subgroup blank.
For measures with two intermediate levels, we set the group to the 
higher of the levels and the subgroup to the lower.
For measures with more than two intermediate levels, we chose 
the group and subgroup to be two of the levels. To the degree pos-
sible, we chose the subgroup to be a disease or condition, such as 
asthma, diabetes, or acute myocardial infarction, and the group 
to be the next higher level.

In Chapter Six, we discussed the need to construct strategic (i.e., 
high-level) measures from detailed measures. A reasonable starting 
point, we think, is with a set of measures that have the same source, 
group, and subgroup. One could construct a single strategic measure 
that summarizes the entire set.

Primary and Secondary NQMC Domains

Each NQMC measure is assigned to one or two of seven domains. If a 
measure is assigned to two domains, one is designated as the primary 
domain. The NQMC describes the domains as follows:

Access:1.  a patient’s or enrollee’s attainment of timely and appro-
priate healthcare. 
Outcome:2.  health state of a patient resulting from healthcare. 
Patient Experience:3.  a patient’s or enrollee’s report concerning 
observations of and participation in healthcare. 
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Population Health:4.  the state of health of a group of persons 
defined by geographic location, organizational affiliation or 
nonclinical characteristics. (Eligibility for measures of popula-
tion health is not restricted to recipients of clinical care.)
Process:5.  a healthcare service provided to, on behalf of, or by a 
patient that is appropriately based on scientific evidence of effi-
cacy or effectiveness.
Structure:6.  a feature of a healthcare organization or clinician 
relevant to its capacity to provide healthcare.  
Use of Services:7.  the provision of a service to, on behalf of, or 
by a group of persons defined by geographic location, organi-
zational or nonclinical characteristics without determination of 
the appropriateness of the service for the specified individuals. 
Use of service measures can assess encounters, tests, interven-
tions as well as the efficiency of the delivery of these services. 

The NQMC prefers measures to be assigned to access, out-
come, patient experience, process, or structure. It makes the other two 
domains (population health and use of services) available for measures 
used in conjunction with clinical performance measures as part of a 
measure set. Table A.3 gives the number of measures assigned to each 
domain.

Table A.3
Number of Measures by NQMC Domain  
Assignment

NQMC Domain Primary Secondary

Access 22 56

Outcome 193 8

Patient Experience 247 10

Population Health 29

Process 597 34

Structure 41

Use of Services 24

Total 1,153 108



Catalog of NQMC Measures    83

We included the NQMC domain assignments in the catalog 
because we expected it would help us assign measures to the MHS 
strategic objectives (discussed below).

1st, 2nd and 3rd IOM Aims

The NQMC has adopted the six aims of healthcare quality proposed in 
2001 by the IOM (2001a):

Effectiveness: Provide care processes and achieve outcomes as 
supported by scientific evidence.
Efficiency: Avoid waste, including waste of equipment, supplies, 
ideas, and energy.
Equity: Provide care that does not vary in quality because of per-
sonal characteristics such as gender, ethnicity, geographic loca-
tion, and socioeconomic status.
Patient centeredness: Meet patient’s needs and preferences and 
provide education and support. 
Safety: Avoid actual or potential bodily harm.
Timeliness: Minimize delays to obtaining needed care.

The complete summary for each measure lists the zero (52 mea-
sures) to three (39 measures) IOM aims to which it applies. Table A.4 
shows the number of measures assigned to each IOM aim.

Table A.4
Counts of Measures by IOM Aim  
Assignment

IOM Aim No. of Measures

Effectiveness 805

Efficiency 0

Equity 42

Patient centeredness 368

Safety 64

Timeliness 77
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We included the IOM aim assignments in the catalog because they 
form one of the dimensions of the classification used by the National 
Healthcare Quality Report (NHQR) (AHRQ, 2006; IOM, 2001b). 
They also appear prominently in the descriptions of the MHS strate-
gic objectives IP1 (evidence based medicine is used to improve quality, 
safety, and appropriate utilization of services) and IP3 (our healthcare 
processes are patient centered, safe, effective, and efficient). We antic-
ipated, therefore, that these data elements would help us assign the 
NQMC measures to strategic objectives (see below).

1st, 2nd, 3rd and 4th IOM Need

The NQMC measures are also assigned to four consumer perspectives 
on healthcare needs described in “Envisioning the National Health 
Care Quality Report” (IOM, 2001b). These perspectives are:

End of life care: Care related to those not expected to survive 
more than six months. 
Getting better: Care related to acute illness or injury.
Living with illness: Care related to chronic or recurrent illness.
Staying healthy: Care related to healthy populations or the gen-
eral health needs of nonhealthy populations (e.g., health promo-
tion, disease prevention, risk factor assessment, early detection by 
screening and treatment of pre-symptomatic disease). 

The complete summary for each measure lists the zero (52 mea-
sures) to four (29 measures) IOM care needs to which it applies. Table 
A.5 shows the number of measures assigned to each IOM care need.

We included the IOM care need assignments in the catalog 
because they form one of the dimensions for classifying measures used 
in the NHQR (AHRQ, 2006; IOM, 2001b) and in the recent IOM 
report on healthcare performance measurement (IOM, 2006).
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Table A.5
Counts of Measures by IOM  
Care Need Assignment

IOM Care Need No. of Measures

End of life care 84

Getting better 378

Living with illness 785

Staying healthy 177

1st, 2nd, 3rd and 4th Data Source

The complete summary for each measure identifies the types of data 
needed to compute the measure. Measures require from one (653 mea-
sures) to four (32 measures) types of data. Table A.6 shows the number 
of measures that require data of each type. We included these data ele-
ments in the catalog so that we can crudely estimate whether a measure 
can be calculated from data currently available to the MHS, whether

Table A.6
Types of Data Needed to Compute  
Measures

Data Source No. of Measures

Administrative 607

Clinician survey 19

Laboratory 85

Medical record 536

Patient survey 305

Pharmacy 57

Population survey 1

Provider 10

Public Health 9

Registry 87

Special or unique 83
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it can be calculated once AHLTA has been fully implemented, or 
whether calculating it requires a type of data (e.g., surveys) that we do 
not expect will be routinely available either at present or once AHLTA 
is fully implemented.

Current and Future Computability

We used the types of data required to compute each measure to esti-
mate whether the measure could be computed under either of two 
circumstances:

At present with routinely available data, such as the data available 
in the MHS Data Repository (MDR)
In the future, once AHLTA has been fully implemented.

Our rules for making these determinations are simple. We assumed 
that administrative, pharmacy, and public health data are routinely 
available today, so if a measure needs no other data types it can be com-
puted today. We assumed that laboratory, medical record, and registry 
data will also be routinely available wherever AHLTA is implemented, 
so measures that need no more these six types of data will become 
computable. There are no plans to implement AHLTA in long-term 
care settings or home health agencies, so the computability of mea-
sures of care provided in these settings will not be affected by AHLTA’s 
implementation. Measures that require any of the remaining data types 
will not be routinely computable even after AHLTA is implemented. 
Table A.7 shows the counts of measures by present and future comput-
ability status.

Table A.7
Computability Status of Measures

Computability Present Future

No 975 457

Yes 178 696
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We stress that this is only a crude determination of computabil-
ity. Each measure requires very specific data elements. Having access 
to all the required data types does not guarantee that one has all the 
required data elements. In particular, EMRs are not standardized. One 
EMR may store an item of information in coded form (as a machine-
interpretable data element); another may store the same information 
embedded in text. In the second case, we would not consider the mea-
sure to be computable on a routine basis.

In addition, different data elements will be available for different 
DoD beneficiaries. The MHS provides healthcare both from its own 
facilities (direct care) and by contracting with civilian providers (pur-
chased care). Under current plans, AHLTA will be used in all MHS 
facilities but not by the providers of purchased care. Active duty service 
members receive the bulk of their healthcare from MHS facilities, and 
thus AHLTA data will be available for them. But this is less true of 
other DoD beneficiaries.

Useful Measure of AHLTA’s Effect? Why or Why Not?

We created a data element in the catalog that expresses our tentative 
answer to the question: “Is there a treatment—a specific way of using 
one or more of AHLTA’s features and functions under defined circum-
stances—whose influence on this NQMC measure can be estimated 
using the methods described in Chapter Three?” A second data element 
gives a very brief reason for that answer.

We judged that our method might be used to estimate the effect of 
some treatment on 629 of the NQMC measures, but not the other 524. 
When we answered “Yes,” the reason we gave suggested how AHLTA 
might influence the measure:

Many measures can be influenced through decision support at the 
point of care (i.e., reminders, warnings, alerts, and guidelines).
Measures associated with chronic conditions or diseases (e.g., dia-
betes, asthma, chronic kidney disease, HIV/AIDS, and depres-
sion) can be influenced through disease management programs.
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Some measures could be influenced through process improve-
ment efforts using data collected in AHLTA’s CDW/CDM.

Our most common reasons for answering “No” were the following:

The measure has an unspecified preferred result, so influencing it 
has no value.
The measure is designed to assess care in settings where AHLTA 
will not be implemented, such as long-term care and home health 
care.
Calculating the measure requires a type of data that we do not 
think will be routinely available, such as surveys or “special or 
unique” data (see Table A.6).
The measure is not focused enough, meaning that we expect so 
many factors to influence the measure that isolating AHLTA’s 
effect is hopeless. Measures with a primary NQMC domain of 
Population Health all fall into this category.

1st and 2nd Strategic Objective

We tentatively assigned the NQMC measures to strategic objectives. 
Here we explain the reasoning behind our assignments, but we empha-
size that we do not consider the result to be entirely satisfactory. The 
reader should take our assignments as suggestions only, and should feel 
free to change them to conform to his own judgment.

As described in Chapter Five, we associate the NQMC measures 
with the first theme from the MHS strategic plan (OASD, 2007a), 
“manage and deliver the benefit.” With very few exceptions, we have 
assigned the NQMC measures only to strategic objectives associated 
with this theme (Table A.8).

We developed the following rules of thumb to guide our assign-
ment. First, we did not assign measures with an unspecified preferred 
result to any strategic objective. There is a preferred result for a stra-
tegic objective, namely, to approach or achieve it. We reasoned that a
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Table A.8

Strategic Objectives Associated with Theme I: 
Manage and Deliver the Benefit

Index Objective

S3 Beneficiaries are satisfied with their healthcare.

S4 The MHS creates healthy communities.

F1 DoD healthcare costs are managed; benefit is sustained and shaped.

C1 “I am a partner with my healthcare team. We know and care about 
improving my health.”

C2 “It feels like the MHS was designed just for me.”

IP1 Evidence-based medicine is used to improve quality, safety, and appropriate 
utilization of services.

IP2 Beneficiaries partner with us to improve health outcomes.

IP3 Our healthcare processes are patient centered, safe, effective, and efficient.

IP6 Comprehensive globally accessible health and business information enables 
medical surveillance, evidence based medicine, and effective healthcare 
operations.

measure with no preferred result probably will not contribute to the 
assessment of a strategic objective.

We based the assignment of measures with any other preferred 
result on the primary NQMC domain as follows:

Access, as defined by the NQMC, is a patient’s or enrollee’s attain-
ment of timely and appropriate healthcare. The very word “access” sug-
gests patient centeredness, and each of these measures had either “Effec-
tiveness” or “Patient Centeredness” as an IOM domain. We therefore 
assigned all measures with a primary NQMC domain of Access to 
strategic objective IP3.

Outcome is a health state of a patient resulting from healthcare. 
However, one must interpret “health state” liberally. Death is obvi-
ously an outcome, and so mortality rates are outcome measures. But 
the NQMC also considers a diabetic’s hemoglobin A1c level or a hyper-
tensive patient’s blood pressure to be an outcome, and so the percent-
age of diabetics with HbA1c levels above 9 percent (poor control) and 
the percentage of hypertensive patients with a blood pressure under 
140/90 (good control) are also outcome measures.
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With four exceptions, we assigned measures with a primary 
NQMC domain of Outcome to both strategic objectives S4 or IP3. 
The appropriate assignment is S4 when outcome measures are used to 
assess the health of a community. The appropriate assignment is IP3 
when they are used to make inferences about the effectiveness of care 
provided by individual providers.

Three of the four exceptions involved measures with a denomi-
nator that included all people eligible for a test and a numerator that 
included all people with a given result for the test. Thus they combined 
the questions of whether a person eligible for a test was actually tested, 
and whether therapy was having its desired effect. Our rules of thumb 
assign measures that ask the first question to IP1, and measures that 
ask the second to IP3. Therefore we assigned these three measures to 
IP1 and IP3.

The remaining outcome measure asked for the percentage of 
women that had completed their cervical cancer screening within six 
months of a reminder sent to them. This seemed to address the issue of 
beneficiaries partnering with their providers, and so we assigned it to 
both C1 and IP2.

Patient Experience is a patient’s or enrollee’s report concerning 
observations of and participation in healthcare. We assigned all mea-
sures with this primary NQMC domain to two strategic objectives. 
First, we assigned them all to S3, “Beneficiaries are satisfied with their 
healthcare.”

But we also felt that patient experience measures ought to be 
assigned to one of the customer perspective strategic objectives. If the 
measure title mentioned counseling or education or suggested active 
patient involvement, we secondarily assigned it to C1, “I am a part-
ner with my healthcare team; we know and care about improving my 
health.” Otherwise, its secondary assignment was C2, “It feels like the 
MHS was designed just for me.”

Population Health. We assigned all measures with a primary 
NQMC domain of Population Health to strategic objective S4, “The 
MHS creates healthy communities.”

Process is defined by the NQMC as a healthcare service provided 
to, on behalf of, or by a patient appropriately based on scientific evi-
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dence of efficacy or effectiveness. We somewhat arbitrarily equated 
NQMC’s notion of “process” with the “internal process” perspective of 
the MHS strategy map, and restricted our assignments of process mea-
sures to objectives IP1, IP2, or IP3 (IP6 was not a plausible assignment 
for any of the process measures).

We assigned a measure to IP3 if

it addressed the safety or effectiveness of care
calculating the measure required the result of a test
it addressed patient centeredness
it mentioned counseling or education of patients, or discussion 
between patients and providers, or instructions given to patients
it could be interpreted as measuring whether something was done 
right.

We assigned a measure to IP2 if

the measure description mentioned self-care
the measure mentioned a patient actually doing something about 
his health, e.g., actually exercising (as opposed to being advised to 
exercise) or actually filling a prescription (as opposed to the pro-
vider writing a prescription)
there was any other suggestion in the measure description that the 
patient had taken an active role in his own care.

We assigned a measure to IP1 if

it addressed the appropriateness of a service (i.e., whether the right 
thing was done)
it mentioned evidence-based medicine or guidelines
calculating the measure required knowing whether a test was 
done, but not the result of the test
neither IP2 nor IP3 applied (i.e., IP1 was the default assign- 
ment).

Table A.9 shows the counts of process measures assigned to each 
strategic objective. Two measures were assigned to both IP2 and IP3.
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Table A.9
Counts of Process Measures Assigned  
by Strategic Objective

Strategic Objective No. of Measures

IP1 478

IP2 13

IP3 108

Total 599

These measures counted schizophrenic patients who had been out of 
contact with care providers for an extended period. We reasoned that 
they deserved both assignments because either the provider or the 
patient (or the patient’s family) could influence these measures.

Structure. Fifteen measures with this primary NQMC domain 
asked whether a practice can produce a registry of patients. We assigned 
them to IP6, “Comprehensive globally accessible health and business 
information enables medical surveillance, evidence based medicine 
and effective healthcare operations,” which we interpret to be about 
the information infrastructure of the MHS.

Sixteen structure measures assess provider competence or training. 
We assigned them to strategic objective L5, “Personnel are recruited, 
trained, educated, and retained to meet requirements.”

Six structure measures use volumes of specified services (e.g., 
number of coronary artery bypass grafts a hospital performs annually) 
as indirect indicators of quality. These measures are based on the find-
ing that hospitals with high volumes generally achieve better results. 
We assigned them to IP3, “Our healthcare processes are patient cen-
tered, safe, effective, and efficient.”

Two structure measures dealt with waiting times for appoint-
ments. We treated them like access measures and assigned them to 
IP3.

Of the remaining two structure measures, we assigned one (Does 
the provider comply with a protocol?) to IP1 and one (Does the practice 
staff regularly discuss patients in its palliative care registry?) to IP3.
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Use of Services. We did not assign measures with this primary 
NQMC domain to any strategic objectives. All of them had unspeci-
fied preferred results.
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